A NEW 


Lightweight Recorder 


Built Especially 
for Survey Work 


Nie you can get a portable strip-chart 
recorder (voltmeter or ammeter) that is 


specially designed for survey work — General 
Electric’s new Type CF-1. It’s an inexpensive, 


small-sized, accurate recorder that offers these 
features: 


It’s Inkless—With no pen to clog and no ink to 
spill—or ‘“‘paint’’ or evaporate or blur—a de- 
pendable, legible record can be made at all 
times. Furthermore, with the elimination of ink, 
you get successful operation in temperatures as 
low as —10F and as high as 120F. 


It's Lightweight-Type CF-1 weighs only 11 
pounds—less than half the weight of usual de- 
signs. It’s easy to carry, easy to handle. 


Portable—For Outdoor or Indoor Service — It’s 
adaptable for wall or pole mounting, and a 
weatherproof case permits indoor or outdoor 
use. You can get as much as 30 days of con- 
tinuous operation without attention —a real 
feature where frequent servicing is impractical. 


Finally, these portables allow you to check cir- 
cuit load conditions and to make voltage surveys 


that may lead to new savings. They’re built for 
their jobs, and they’re inexpensive. 


Complete details of this newest G-E contribu- 


tion to measurement savings—design features 
and sample records-—are contained in Bulletin 
GEA-3187. For a copy, ask the nearest G-E 


office or write General Electric, Schenectady, 
New York. : 
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High Lights 


Boulder Dam Line. Operating experience 
with the Boulder Dam-Los Angeles trans- 
mission line during its first 11/, years of 
service is reviewed in a group of five papers 
presented at the 1988 AIEE Pacific Coast 
convention. Subjects discussed are the 
general operation of the line (Transactions 
pages 131-7); corona experience (Transac- 
tions pages 137-40); insulation and light- 
ning protection (Transactions pages 140-7); 
carrier-current equipment (Transactions 
pages 147-51); and relay protection (Trans- 
actions pages 151-6). 


Professions. Aware of possible differences 
of opinion, a noted educator traces the de- 
velopment of professions from that of primi- 
tive medicine men, and finds the common, 
distinguishing theme of a profession to be 
ministering to the people; engineering is 
found to have no single code of principles 
to guide its social relations, and to need a 
unity of expression for its professional pres- 
ervation (pages 156-60). 


Summer and Pacific Coast Convention. 
Special railroad facilities are offered to east- 
ern members who plan to attend the AIEE 
combined 1989 summer and Pacific Coast 
convention to be held June 26-30 in San 
Francisco, Calif. A feature attraction will 
be the Golden Gate Exposition; in addition, 
the committee is making arrangements for 
extensive entertainment, sports, trips, and 
recreation (pages 177-8). 


AIEE Members Invited. Invitations have 
been extended to AIEE members to partici- 
pate in the following meetings: world auto- 
motive engineering congress (page 178); 
international conference on large high- 
voltage systems (page 179); Paris television 
symposium (page 179); a symposium on 
temperature and its measurement (page 
180); and an international congress of 
mathematicians (page 180). 


Generator Damper Windings. Recent in- 
vestigations and tests have indicated that, 
in addition to reducing oscillations and im- 
proving system stability, damper windings 
are very effective for reducing high peal 
voltages in water-wheel generators during 
unbalanced short circuits. Damper wind- 
ings may be added to machines already 
installed (Transactions pages 166-71). 


Electricity at the Fairs. Special substations 
and distribution systems have been built to 
supply the electric energy needed to operate 
the New York and San Francisco 1939 
World’s Fair. Featuring the first large- 
scale application of fluorescent lighting, 
both expositions depict the striking progress 
achieved in electrical illumination during 
the past few years (pages 149-51; 163) 
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Copies undelivered because of incorrect address cannot b 
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Copyright 1939 by the American Institute of Electrical Engineers. 


Colonies; $13 to Canada; $14 elsewhere. 
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Electrical-Engineering Education. The 
term ‘engineering education” appeared for 
the first time in an Edison Medal citation 
when the 1938 medal was awarded to Past 
President Dugald C. Jackson, In his re- 
sponse at the presentation ceremonies, 
Doctor Jackson discussed some of the early 
history of electrical-engineering education 
(pages 165-8). 


An Exciting 40 Years. In accepting the 
1939 John Fritz Medal, Past President F. B. 
Jewett paid tribute to his many associates 
of the Bell telephone system, with which he 
has been associated for 40 years, and to the 
wisdom of those who 50 years or more ago 
had great visions and created the pattern of 
the Bell System (pages 160-2). — 


Reconditioning of Insulating Oil. In order 
to maintain its dielectric strength, insulating 
oil used in transformers and other electrical 
apparatus must be reconditioned periodi- 
cally. Activated alumina has been found 
useful in removing acid from the oil, which 
is one of the products of deterioration 
(Transactions pages 172-6). 


Graduate Training. In the March issue 
appeared an article challenging the necessity 
or usefulness of ordinary present-day gradu- 
ate courses in engineering. Representative 
industrialists and educators see value in this 
type of training in some situations (pages 
168-74). 


Student Page. ‘‘The request of those mem- 
bers of the Institute who have been asking 
for a ‘student page’ or section in ELECTRI- 
CAL ENGINEERING has been granted many- 
fold,’”’ says the current chairman of the 
AIEE committee on Student Branches in a 
“Letter to the Editor” (pages 181—2). 
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District Meeting. Power transmission and 
distribution and industrial power applica- 
tions are the principal topics to be discussed 
during the technical sessions of the AIEE 
North Eastern District meeting to be held 
May 3-5, 1939 at Springfield, Mass. Plans 
for the meeting are nearing completion 
(pages 175-6). 


Engineering Experience. Young engineers 
who are eager to qualify for legal recognition 
as “professional engineers’”’ may find helpful 
the views on ‘‘qualifying experience’’ ex- 
pressed by state registration examiners 
(pages 152-3). 


Electric Strength of Air. Experiments 
show that the dielectric strength of air in- 
creases with pressure up to a “critical” 
point. The form of the electrodes was 
found to have an important bearing on the 
results (Transactions pages 161-5). 


Gearmotors. Combination in one unit of 
an electric motor and speed reducer produces 
a compact machine which may be thought 
of as a slow-speed motor, available in a wide 
variety of standard ratings and motor types 
(pages 154-5). 


An Invitation. AIEE members planning to 
attend the New York World’s Fair are in- 
vited to visit Institute headquarters and 
take advantage of the facilities provided 
there for members (page 162). 


Electrical Standards. With its technical 
committees covering practically every aspect 
of electrical engineering, the AIEE has an 
ideal setup for the development of electrical- 
standards material (page 164). 


Coming Soon. Among special articles and 
technical papers undergoing preparation for 
early publication are: an article offering 
suggestions on seeking employment, by 
C. F. Dalziel (A’33); an article on the utili- 
zation of heat from the sun, by C. G. Ab- 
bott; a paper on dielectric breakdown in 
compressed gases by A. H. Howell (A’35); 
a paper on bus protection by the AIEE re- 
lay subcommittee and the Edison Electric 
Institute electrical-equipment committee; a 
paper describing a study of the performance 
of the 3,600-horsepower New Haven Rail- 
road electric locomotives by Felix Konn 
(M’32) and F. H. Craton (M’38); a paper 
describing the Permatron, a magnetically 
controlled industrial tube, by W. P. Over- 
beck (A’39); a paper on continuous process- 
ing for automobile tire fabrics by G. E. 
Cassidy and W. A. Mosteller; a paper re- 
porting the results of a study of the benefits 
of secondary versus primary capacitors by 
F. M. Starr (A’30); a paper describing the 
crossbar dial telephone-switching system by 
F. J. Scudder (M’25) and J. N. Reynolds; 
and a paper on copper-oxide modulators in 
carrier telephone systems by R. S., 
Caruthers, 
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ELECTRICAL ENGINEERING 


Treasure Island 


Featuring widespread use of fluorescent lighting, the Golden Gate Exposition is 
a symbol of the marked progress in electrical illumination achieved in recent years 


By WILLIAM P. BEAR 


MEMBER AIEE 


REASURE ISLAND is 400 acres of sand pumped 

out of San Francisco Bay; but those attending the 

combined summer and Pacific Coast Convention 
of the AIEE to be held in San Francisco, June 26-30, 
1939, and other visitors to the Golden Gate International 
Exposition, will remember it as a scene of rare, colored 
beauty. Electricity will have been responsible for that. 
Electricity is what makes the San Francisco Fair different 
from those that have gone before. Treasure Island is a 
symbol of the progress that has been made in illumination 
in just a few short years. 

Electricity reaches Treasure Island by way of three 
500,000-circular-mil 12-kvy submarine 
cables from Oakland and San Francisco. The Pacific Gas 
and Electric Company meters the energy on a demand- 
plus-energy basis to the exposition company. Point of 
delivery is a 16,000-kva substation located in a corner of 
one of the permanent airplane-hangar buildings on the 
island. This is augmented by a second substation of 
4,000-kva capacity, which serves the Gayway, or amuse- 
ment zone. Present demand at the fair is over 12,000 
kw, but this is expected to reach at least 16,000 kw as 
the exposition gets into full stride. 

First transformation is from 12,000 to 4,000 volts 
through four 4,000-kva three-phase units, each of which 
is provided with tap-changing-under-load equipment. 


three-conductor 


Witiram P. Bear is illuminating engineer for the Pacific Gas and Electric 
Company, San Francisco, Calif. WILLIAM R. VAN BOKKELEN is chief of the 
division of electricity, 1939 Golden Gate International Exposition W AYNE 
SNowWDEN is engineering editor of Electrical West and Pacific Coast editor of 
Electrical World, San Francisco. 
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WAYNE SNOWDEN 


ASSOCIATE AIEE 


From the main substation, 15 feeders, each a four-kilovolt 
four-wire star-connected circuit with grounded-neutral grid 
system, and each capable of carrying 1,500 kva, provide 
primary distribution to 43 transformer vaults located 
throughout the grounds. Fifteen of these vaults contain 
a second bank of transformers used for decorative lighting 
only and fed directly from the substation over special 
four-kilovolt feeders, as noted later. Four vaults also con- 
tain banks for 480-volt service for fountain pumps. Four 
more feeders originate out of the Gayway substation. 
Feeders are laid in trenches, covered with redwood plank, 
and each consists of three number 4/0 40-per cent rubber, 
tape-and-braid-insulated conductors. Neutrals are bare. 
Lengths of duct are employed where feeders pass under 
roadways. 

Principal reason for the selection of radial distribution 
was that switching could be simplified. To minimize the 
effect of a possible outage on one feeder, adjacent trans- 
former vaults are connected to different feeders. Thus the 
effect of an outage would be scattered, and one whole 
section would not ‘‘black out.” 

Transformer banks are three single-phase transformers, 
2,400/120 volts, connected wye-wye with common neutral. 
This system was adopted on account of the predominance 
of lighting load. Taps are taken off the feeders to supply 
the transformers through oil cutouts. The secondary 
distribution for decorative and general lighting purposes 
is four-wire 208-120 volts. 

Most of the decorative lighting is served over four four- 
kilovolt feeders, exclusively for this purpose, so that con- 
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trol is centered in the main sub- 
station. The street lighting is 
a 6.6-ampere series system, em- 
ploying ten circuits including 
one sodium-vapor-lamp circuit. 
Four circuits emanate from the 
substation and the others cascade 
off of them. The 208-120-volt 
decorative-lighting circuits are 
extended to fused disconnecting 
panels near the loads, from which 
points they are connected to 
12,000-watt circuits (35-ampere 
four-wire) by open wiring on 
racks or railings. 

Most of Treasure Island’s main 
exhibit palaces are long and 
narrow. Distribution of low- 
voltage all-purpose energy 
throughout palaces of this shape 
lent itself to a scheme wherein 
three physically parallel “busses” 
were run the length of the palace, 
and individual services tapped 
from these. 

Throughout, the wiring has 
been kept quite simple, a pro- 
cedure that is consistent with the 
temporary nature of the installation. Use of first-class ma- 
terials, however, was considered to represent best economy 
for gaining high reliability through this simple scheme. 

What makes Treasure Island electrically spectacular, 
and significant, is the first widespread use of fluorescent 
tube lamps. More than 2,300 of these lamps, each of 
15-watt rating, are used for floodlighting. Colors em- 
ployed are blue, pink, green, and gold, and for the most 
part the units are mounted in trough reflectors and con- 
cealed behind shrubbery and setbacks, or in niches and 
windows, and used for the exterior decorative lighting of 
the inner courts. 

The startling color effects that are typical of the San 
Francisco fair are achieved by the ingenious use of these 
fluorescent units in conjunction with ultraviolet radiation 
and fluorescent paint, with high-intensity mercury lamps, 
and with standard floodlights employing color filters. 

Dimensions of the lighting installation can be judged 
from the fact that for spectacular outside lighting alone 
8,000 Mazda floodlighting units are employed in addition 
to the 2,300 fluorescent tubes. These figures do not in- 
clude the ultraviolet or mercury-vapor units. To this total 
load should be added 225 kw which is required for lighting 
streets, roads, and lanes. Street lighting consists of the 
6.6-ampere series Mazda installation on the island proper, 
with a sodium-vapor installation on the roadway constitut- 
ing the approach by land. (Treasure Island may also 
be reached by ferry—the only way except for those travel- 
ing by automobile.) 

The character of Treasure Island lighting was dictated 
by the architecture, which follows a Mayan theme. While 
this is far more ornate than the style that might be termed 
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Palaces facing the Court of Reflections are 
illuminated by pink fluorescent lamps. 
Cambodian lighting standards flank the walks 


“modern,” it embraces several 
characteristics of modern archi- 
tecture—such as the use of large 
surfaces and an essential sim- 
plicity of fundamental forms— 
yet presents sufficient detail to 
forestall any impression of its 
being stark. It is angular rather 

_ than curvilinear and is suggestive 
of Oriental designs. Thus the 
architecture presented illuminat- 
ing engineers with large surfaces 
to be illuminated as well as with 
ornamental areas which afforded 
endless opportunities for contrasts 
in intensity and color. 

An example is the Court of the 
Moon, perhaps the most spec- 
tacular lighting achievement of 
the entire fair. The main im- 
pression is of deep blue-violet and 
brilliant blue, hard to imagine 
and harder to compare, because 
nothing like it has been seen be- 
fore. Inthe grills and tower caps 
this is contrasted with rose, while 
at the center of the court the 
whole is brought into color bal- 

ance by means of goldlighted jets of water which arch 
into the central pool. 

This effect was achieved somewhat as follows: To ob- 
tain sufficient blue intensity to cover the large wall areas 
(450 feet long by 80 feet high) both fluorescent and Mazda 
units were employed. The Mazda units consist of flood- 
lights with 500- and 1,000-watt incandescent lamps and 
blue color screens. These are installed at ground level, 
concealed behind a low retaining wall and shrubs. 

The fluorescent units, also blue, are similarly placed. 
As elsewhere at the fair, the fluorescent tubes are mounted 
in individual troughs, designed for low cost and con- 
structed of aluminum covered with glass. Each trough is 
supported on its own base which consists merely of a piece 
of board. This arrangement permitted shifting the fluores- 
cent units in relation to the Mazda units until the desired 
effect was obtained. 

According to estimates, to have floodlighted the Court of 
the Moon with Mazda lamps alone would have required 
six times as much energy as is consumed by the combina- 
tion. Fluorescent units are used to illuminate the lower 
portions of the walls and Mazda floodlights to reach the 
upper portions. Where the illumination is most uniform, 
that is, along the unrelieved surfaces 80 feet high, the ratio 
between types of units employed is about one fluorescent 
to two Mazda. The rose color is achieved very simply 
by the use of pink fluorescent tubes. 

The fountain jets are illuminated from below by under- 
water floodlights using amber color screens. The under- 
water units here, as throughout the exposition, are mounted 
on small movable concrete blocks and are fed through rub- 
ber-covered cord. This arrangement provided flexibility 
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i for proper placement of the units initially and is considered 


to afford a permanence consistent with the length of serv- 
ice. The 400-watt mercury-vapor units which illuminate 
the trees are set in the ground. 

Situated in the midst of San Francisco Bay, Treasure 
Island is a spectacle to those who view it from a distance, 
as well as to those who are on the island itself. This was 
no chance occurrence. The lighting was planned to pro- 
duce beauty from both perspectives, and this was no small 
problem for illuminating engineers. 

Central architectural feature from both far and near is 
the 410-foot Tower of the Sun. The plaster surface is a 
light sand color. To cause the tower to stand out when 
viewed from a distance, and to achieve a gradation of 
hues ranging from rich amber at the bottom to light amber 
at the top, eight lighting banks were located on the roofs 
of surrounding palaces, each bank serving to illuminate 
one longitudinal segment of the tower. Each bank consists 
of six 1,500-watt clear Mazda searchlights and three each 
of amber and clear 1,000-watt Mazda floodlights. 

Near the bottom and again near the top, the tower is 
arched. Interior surfaces exposed by these arches are 
easily subject to decorative treatment. This could be 
achieved only with illumination of considerable intensity 
since the exterior surface, with which the arches had to 
contrast, was already subject to illumination at a com- 
paratively high intensity. Hues employed are red and 
deep amber. To obtain these, the following units were 
employed: 48 1,000-watt amber, and 136 500-watt red 
and amber. All Mazda floodlights are concealed in niches 
of the tower. At the top of the tower is a great gold bird, 
a phoenix 22 feet high, lighted from below by means of 
eight 500-watt red spotlights. 

In contrast to the high intensities required for decorative 
effects upon the tower are the striking contrasts achieved 
elsewhere by means of a single fluorescent tube. For ex- 
ample, in the Court of Reflections (which derives its name 
from the fact it centers around still-water pools) the palace 
walls are illuminated in salmon pink by means of pink 
fluorescent lights. At intervals along the walls are some 
octagonal niches about 
10 feet in diameter. A 
single 15-watt blue fluo- 
rescent tube serves to 
illuminate each niche. 

Another thrilling com- 
bination of effects is 
achieved in the Court of 
Pacifica. Pacifica, god- 
dess of the fair, is an 80- 
foot statue, standing at 
one end of her court, just 
in front of a steel, star- 
studded screen. This 
screen is built over a 
light box, and thus 
appears in silhouette. 
The light box is evenly 
illuminated from with- 
in by means of con- 


Changing colors silhouette 
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cealed floodlights. 
These are thyratron 
controlled so that the 
entire lighted surface 
is caused to pass 
through a spectrum of 
colors, at any given 
instant all portions of 
the surface being of the 
same hue. Pacifica 
faces a series of foun- 
tainsin which the water 
itself appears to be 
colored, mainly green. 
Actually, the water is 
flowing over translu- 
cent plastic domes 
which glow by reason 
of colored lighting 
units concealed within, 
also thyratron con- 
trolled. 


A combination of Mazda and fluores- 
cent lighting is used to illuminate in 
blue the 80-foot-high palace walls in 


the Court of the Moon 


Standards for lighting streets, walks, and grounds are 


The water of the fountain flows over a translucent dome 


Cambodian in style. There are many variations, but the 
following indicates how one type is constructed and is, to a 
degree, typical of all: Tubular, tapered steel poles are 
employed. Some are as high as 86 feet. In one type, 40- 
or 60-watt lamps are supported on wood battens which 
are strapped to the pole. Around the poles, functioning 
like transluscent “lamp shades,” are Glyptol-treated 
canvas tubes (cylindrical housings) supported on metal 
rings and fastened up the back with a ‘‘zipper.”’ 

Lighting is the big show at the San Francisco exposition 
and to electrical engineers is both a recreation and a study. 
It must be seen to be appreciated. Lighting methods can 
be described, but no words can describe the effect, which 
of course is the only aim. 

The electrical plans were engineered by the exposition’s 
division of electricity, of which W. R. Van Bokkelen is 
chief. The substations, distribution system, transformer 
vaults, and outdoor deco- 
rative lighting were in- 
stalled by the electrical 
staff of the exposition 
under supervision of G. 
E. Garthorne, assistant 
engineer. Interior wir- 
ing was installed by elec- 
trical contractors. The 
General Electric Com- 
pany acted as consult- 
ants and designers of 
the decorative and 
spectacular lighting. 
A. F. Dickerson, mana- 
ger of the illuminating 
laboratory and __light- 
ing sales at Schenectady, 
N. Y., supervised this 
work. 


the screen behind Pacifica. 
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What Is Engineering Experience? 


By CHARLES F. SCOTT 


HONORARY MEMBER AIEE 


the secretary of a state 

¥ registration board: “I 
don’t understand why your 
board refuses to grant me a 
license as a professional engi- 
neer. Your requirements are a 
diploma and four years of ex- 
perience. I have a diploma and five years’ experience, 
but you turn me down. Why is it?” The reply of the 
secretary opened the eyes of the applicant. ‘You have 
been doing routine work which has not added to your 
professional development,” he said, ‘‘your experience is 
not ‘satisfactory to the board.’”’ 

Arbitrary as this reply may appear, the secretary was 
fully justified in making it as the phrase “satisfactory to 
the board” is part of the wording of the law. If, therefore, 
so definite—or indefinite —a phrase is to be found in the law, 
it is fitting that the registration boards should undertake 
an interpretation. 

What kind of experience, then, is “satisfactory to the 
board?” 

The National Council of State Boards of Engineering 
Examiners has been studying this question, and received 
at its meeting in October 1938, a report from its com- 
mittee on qualifying experience, of which the writer was 
chairman. The report, ‘Presenting a Situation: Not 
Attempting a Definition,’ was a composite of contribu- 
tions by members of registration boards; it had been sub- 
mitted for criticism to members of the boards in some 40 
states. 

The young man looking forward to an engineering career 
and to professional recognition in which his experience 
record will be scrutinized by his engineering-society ad- 
missions committee and his registration board, will find 
much that may be helpful in the significant portions of 
the report which are here presented. 


S a young applicant to 


The Experience Period 


The experience period following graduation is a vital 
factor in the career of the individual engineer and in 
registration procedures. To the recent graduate this ex- 
perience period is the opportunity for practice in using the 
knowledge and training of the past in laying the founda- 
tion for a future career. 

To the engineering registration board the reaction of the 
applicant to the test of experience indicates whether the 
man has the qualities the professional engineer should 
have. It indicates his intellectual habits and attitudes, 


Cuar_es F. Scort is professor of electrical engineering, emeritus, Yale Uni- 
versity, New Haven, Conn., and is currently president of the National Council 
of State Boards of Engineering Examiners. Doctor Scott was chairman of the 
committee that prepared the report on which this article is based. 
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Young engineers entering the ‘school of experi- 
ence" may find pertinent suggestions in the views 
of state registration examiners as presented to the 
National Council of State Boards of Engineering 
Examiners in a recent report on ‘Qualifying Ex- 
perience’’ which forms the basis of this article. 
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his methods of thinking and 
doing, his facility in com- 
bining theory and practice, 
his ability to handle new prob- 
lems, to visualize, and to 
plan, his capability to develop 
as shown by the use he has 
made of opportunities for self- 
development. From the record of what he has done and 
how he has done it the board has the best basis for 
projecting his performance curve into the future, as indi- 
cation of his competency to practice professional engi- 
neering. 


The Model Law 


State engineering-registration laws usually are based 
upon a model law prepared by and recommended by a 
number of the national engineering societies. According 
to the model law, ‘‘the practice of professional engineering 
... includes any professional service . . . wherein the public 
welfare or the safeguarding of life, health, or property is 
concerned or involved, when such professional services re- 
quire the application of engineering principles and data.” 

It defines a “professional engineer’’ as ‘‘. .. a person who 
is qualified by reason of his knowledge of mathematics, 
the physical sciences, and the principles of engineering, ac- 
quired by professional education and practical experience, 
to engage in the practice of professional engineering.” 
Hence the qualification involves the combination of 
knowledge and experience. 

Normally, according to the model law, the requirements 
for registration are an acceptable diploma and a “‘specific 
record of an additional four years or more of experience 
in engineering work of a character satisfactory to the 
board, and indicating that the applicant is competent to 
practice professional engineering.” (If there be no diploma 
a longer experience is required.) 

‘Four years or more’’ implies that the length of the 
period is to be adequate for acquiring the experience. The 
minimum of four years should be deemed sufficient only 
in exceptional cases where the experience has been un- 
usually broad in scope, progressively better in character, 
and notably high in both average and final level. 

“Character of experience’ implies that some kinds of 
“experience” are not satisfactory; for example, routine 
performance which does not invoke the application of 
technical knowledge and which does not contribute to 
development of qualities which indicate competency to 
practice professional engineering. Character means qual- 
wy, not mere quantity of experience measured in time 
(though a minimum is fixed) or jobs, and the quality must 
indicate competency. 
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a Satisfactory Experience 


Broadly, character of experience that is satisfactory is 
that which indicates competency to practice professional 
engineering, and the “ability to do.” Specifically, the 
following items are pertinent. 

The school of experience should be a laboratory for the 
application of principles to the solving of problems. 
Knowledge and experience should become integrated so 
that they interact and produce something far beyond the 
arithmetical sum of textbook information and the doing 
of routine tasks. 

On the same job one may exercise judgment in directing 
the work, while another may simply follow plans and 
specifications to the letter. Again, in design one may use 
judgment in choice of standards while another may make 
slavish use of them. 

Qualifying experience is not derived from work that does 
not require or involve the application of engineering 
principles and theories, although the work itself may re- 
quire skill and may be necessary in professional activity; 
for example, ordinary surveying, drafting, mechanical cal- 
culations, or routine cost accounting. Acceptable experi- 
ence must involve the intelligent practical application of 
the laws of physical science. 

Experience should be sufficient in amount so that repe- 
tition produces (1) thorough understanding of the 
principles involved and (2) the development of judgment 
as to the method of analysis and solution. 

Two phases of experience are (1) the actual activities 
performed and (2) the attitude of the individual and his 
progressive development in performing them. What he 
does is of less consequence than how he does it. 

There is bound to be a dividing line between those who 
are indifferent to development and those who are bound 
to achieve against all obstacles, if professional engineering 
is to develop on the basis of higher standards. 

A progressive advancement in the application of engi- 
neering data and principles should indicate that the ap- 
plicant is capable of taking charge of some branch of engi- 
neering work. He should recognize his limitations as 
well as his ability, and should decline to accept a commit- 
ment that he knows he is not qualified to fulfill. 

A board should secure details of an applicant’s duties 
and responsibilities by asking such questions as these: 
What did he do? What engineering data or principles 
did he apply? What engineering judgment and discretion 
did he exercise? What was the scope and importance of 
the project? What is the ability to devise and to plan? 
What is the evidence of progressive responsibility? What 
initiative and originality and courage, and what personal 
force for overcoming difficulties have been shown? What 
aid to progress has been secured through reading and 
study, through membership in an engineering society, 
through correspondence-school or night-school courses? 

Obviously, a board cannot rely on titles—they may be 
very deceptive. Jobs and positions and things done are 
significant only as to qualities essential to the professional 
engineer which result. 

Practical experience is thus defined in handbook 36 of 
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the New York State board of licensing for professional 
engineers: 


Practical experience in professional engineering work to be con- 
sidered to be of a grade and character satisfactory to the Board of 
Examiners shall be such as to require the intensive application of 
engineering principles in the practical solution of engineering prob- 
lems. This work shall predicate a knowledge of engineering mathe- 
matics, physical and applied sciences, properties of materials, and 
the fundamental principles of engineering design. It shall be broad 
in scope and of such nature as to develop and mature the applicant’s 
engineering knowledge and judgment. 


Supplemental Qualities 


In general, registrants who possess administrative ability 
are eligible for the higher ranks in their profession; they 
have desirable qualities for making them ‘‘competent to 
practice professional engineering.’’ Administrative ability 
is, therefore, a desirable though not an essential quality; it 
may be given consideration in estimating experience as 
qualifying for “professional engineering”’ practice. 

Professional engineering (as defined in the model law) 
includes ‘‘. . . evaluation, planning... in connection with 
any public or private utilities ... works or projects, wherein 
the public welfare, or the safeguarding of life, health, or 
property is concerned.” It seems reasonable, then, to 
expect more than mere physical competency. 

Economic justification and social utility are within the 
larger engineering perspective. Ability to take this larger 
view and to co-ordinate many engineering elements in a 
single project and to adjust it to the environment outside 
the technical elements, by looking beyond engineering 
efficiency to social utility and public welfare, is a quality 
of our outstanding engineers—a quality to be developed 
through the years. But, if added to normal knowledge 
and experience a young man gives promise of a larger out- 
look on engineering and life, the board enjoys a double 
assurance that it is making a wise selection. 


Registration— 
A New Development in Engineering 


Engineering registration in theory and practice is a 
pioneering effort. Of the 40 states having registration, 90 
per cent have not had it more than 20 years and 30 per 
cent of them have had it less than 4 years. In some states 
the procedures in licensing are well developed; in others 
they are just beginning. The National Council seeks to 
interchange information and unify objectives. 

Just as engineering schools and societies and engineering 
theory and practice progress, so must the goals and the 
procedures in engineering registration. The evaluation of 
experience cannot be effected through dogmatic definition ; 
discretion must be exercised in each specific case. The 
applicant should realize that the true function of technical 
knowledge and qualifying experience is to produce com- 
petency to practice professional engineering. This may 
seem indefinite andintangible. Itis. It cannot be meas- 
ured by objective yardsticks; there is a human quality 
involved in interpreting what is ‘“‘satisfactory to the 
board.” 
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Recent Developments in Gearmotors 


LECTRIC motors and other types of prime movers 
rotate at much higher speeds than do the majority 
of driven machines and therefore some means of 

speed reduction is necessary. One of the most important 
and most efficient of methods is gearing, which satisfies the 
fundamental requirements of compactness and high me- 
chanical efficiency. With helical gears mounted on anti- 
friction bearings and running in oil, efficiencies of 98 per 
cent for single-reduction gear drives and 96 per cent for 
double - reduction 
drives may be at- 
tained. Initial cost 
is always important 
in the purchase of 
power-transmission 
equipment, and sur- 
veys indicate that 
in the majority of 
applications the 
gear transmissions 
can be purchased 
for a lower initial 
cost than can other types of drives. This is also true 
for slow-speed motors which would form an alternate 
for the high-speed motor and some form of speed re- 
duction. 

Although gears themselves have been in use for many 


Single-Reduction Gearmotor 


Length 28 5/3 inches 
Width 16 inches 

Height 19 ®/s inches 
Weight 395 pounds 


_ Standard Motor and Single- 
Reduction Gear Unit 


Length 461/. inches 
ean Width 20 inches 
Height 24 inches 

Weight 885 pounds 


Figure 2 


years as a means of speed reduction and power transmis- 
sion, it was not recognized that there would be a demand 
for standardized gear drives. Today speed-reducer units 
and gearmotors for both horizontal and vertical operation 
are available for a wide range of horsepowers and output 
speeds. In gearmotors a large variety of motor designs 
may be had and the user generally can find a standard 
piece of apparatus for the majority of industrial applica- 
tions. 


Abstract of a paper delivered before the AIEE Springfield Section on September 
12, 1938, by R. S. Marthens, manager of the gearing division of Westinghouse 
Electric and Manufacturing Company, Pittsburgh, Pa. 
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Gearmotors should be considered as slow-speed motors 
wherein the transmission parts have been so designed that 
the full torque of the motor during both starting and over- 
load periods can be transmitted without injury to the gear- 
ing parts. Various types are available, such as open-type 
squirrel-cage motors, totally enclosed fan-cooled, and 
double-reduction gearmotors with speed reductions as 
high as 40 to 1, and gearmotors with special slow-speed- 
shaft extensions and with high-speed motor-shaft exten- 
sions for the mounting of brake parts. 

Much thought has been given on the part of gearmotor 
designers to the type of construction to be used for the 
gear case and necessary adapter to enable the manufac- 
turer to use standard motor frames which are brought 
through the shop in quantities. For gear ratios higher 
than approximately nine to one, a type of construction is 
most generally used wherein the supporting feet are a part 
of the gear housing and a round-frame motor is used, sup- 
ported from this same housing. Figure 1 illustrates this 
type of construction. The split-case construction also 
provides ease of assembly and dismantling and the gear 
ratio may be changed quickly either in the factory or in 
the field. In the design of the gear case, special attention 
is given to the adequacy of the bolts, for the torque at the 
output shaft of the gearmotor is the torque developed by 
the motor parts multiplied by the gear ratio. Adequate 
support is also necessary for overhung loads where the 
connection to the driven apparatus is through a belt drive, 
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chain drive, or open gearing. Close co-operation is re- 
quired between the gear designers and the motor designers 
to provide the proper mechanical parts for transmitting 
the developed torque. 

In many respects the type of construction for industrial 
speed-reducers built as separate gear drives and gearmotors 
is identical. In both, lubrication is a relatively simple 


problem, because the same oil may be used for both the 
gears and the bearings. The difference in space and 
weight for gearmotors and coupled-type speed reducers is 
illustrated in figure 2. This example is a 15-horsepower 
1,750-rpm set of motor parts combined with speed-reducer 
parts which provide an output speed of 350 rpm. The 
gearmotor shows a saving in length of 38 per cent, in width 
20 per cent, in height 18 per cent, and in weight 55 per 
cent. Also, a saving is obtained in the price of the gear- 
motor. 

A general survey of industrial applications indicates 
that approximately 80 per cent of all motors one horse- 
power and above are connected to the driven machines 
through some form of speed reduction. An application of 
gearmotors where a compact drive is necessary is illus- 
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trated by figure 3. Here two gearmotors are used to drive 
a winder in a paper mill. The center distance on the driv- 
ing rolls is such that the usual type of drive could not be 
used. These gearmotors employ wound-rotor induction- 
motor parts combined with a single reduction in the gear- 
ing parts of approximately five to one. When a single re- 
duction of external helical gears is used, the output shaft 
is offset from the motor shaft. The gear case has been so 
designed that it can be rotated on the motor frame and the 
output shaft may be in any one of four positions. By 
choosing two of these positions and staggering the motor 
frames, this compact drive is obtained. 

A machine tool application is illustrated by figure 4, 
which shows a 15-horsepower single-reduction gearmotor 
applied to a metal-cutting saw. Four output speeds are 
obtained by the use of four-speed induction-motor parts. 

A special application of gearmotors is shown in figure 5. 
A 75-horsepower 22-rpm gearmotor is used for this dredge 
cutter drive and the gearmotor is coupled directly to the 
cutter shaft. Splash-proof motor parts are used and the 


oiling system for the gears has been arranged so that the 


cutter shaft can operate from the horizontal to a maximum 
of 50 degrees below the horizontal. The bearings on the 
output shaft of the gearmotor absorb the thrust from the 
cutter. 

Many gearmotors have been used in conveyor applica- 
tions where extremely low speeds are required. Such 
application is illustrated by figure 6; here the gearmotor is 
mounted directly beneath one portion of the conveyor and 
only sufficient space is required alongside the conveyor to 
provide for the chain drive connection to the head shaft. 

When very low output speeds are required, together 
with minimum space, triple-reduction gearmotors fre- 
quently are employed. The gearmotor shown in figure 7 
is a 50-horsepower unit using general-purpose induction- 
motor parts and having an output speed of l3 rpm. Vege- 
table oil is obtained from shale in this expeller-type press, 
and the gearmotor drive has proved quite satisfactory over 
an extended operating period. Many geared drives have 
been in successful operation 24 hours a day, six to seven 
days a week, for upward of ten years. 
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The Qualities of a Profession 


as outlined in a recent address delivered before American Engineering Council 


By VANNEVAR BUSH 


FELLOW AIEE 


organization of the engineering profession.* Here I 

wish to develop that theme somewhat and I intend to 
trace briefly the relationship of engineering to the other 
professions, the professional traditions which engineers in- 
herit, and the outlook for the engineering profession in 
view of its unique relationship to society. I plan to re- 
view the history of professions very sketchily; but through 
this history runs a thread to which I wish especially to 
direct your attention. 

We can start far back, but not tarry long in our review. 
In every primitive tribe there was some sort of medicine 
man. He was a man apart, the advisor of the clan rather 
than its titular leader. He spoke, in his field, with au- 
thority, and this rested upon a special knowledge which 
he was supposed to possess. The medicine man was the 
progenitor of the professional man of today. 

His closest modern counterpart is the scientist. The 
scientist and the medicine man have much in common. 
Tribal regalias and feathers have undergone metamor- 
phosis and reappear in cabalistic titles and letters sur- 
rounding names. The queer jargon of the cult has 
changed in nature but preserved its hypnotic effect. 
Solemn pronouncements about the unknowable still 
catch the ear of the multitude. The claim to a favored 
position in society is still based on the occasional ability 
to unscrew the inscrutable. In fact, one difficulty that 
faces the scientist is that he may be mistaken for a medi- 
cine man; able at will to produce rabbits from hats, 
instead of the careful, hard-working, human individual 
he really is. 


|: 1937, at Milwaukee, I attempted an analysis of the 


The descent of the engineer from the medicine man has 
been highly involved; and it will clarify some obscure 
relationships if we trace part of it; for there is a central 
thread which runs through the tale. 

The medicine man, and the member of the pagan priest- 
hood which succeeded him, was characterized by numerous 
attributes. He had a strict code of conduct. He trained 
neophytes, subjected them to a long period of apprentice- 
ship, initiated them into the mysteries, and inculcated in 
them pride in the cult, and rigid discipline in its formulas. 
He severely restricted his numbers, by intellectual hurdles 
to be surmounted. He spoke a special language. He sat 


An address delivered at the ‘All Engineers’ Dinner’? of American Engineering 
Council, Washington, D. C., January 13, 1939. 
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as advisor in councils of the mighty. But, more essential 
than all of these, he ministered to the people. 

This was the first professional group, and all others have 
derived from it. Not every attribute has been main- 
tained as new professions have emerged; but to a sur- 
prising extent their counterparts can still be found. In 
every one of the professional groups, however, will be 
found the initial central theme intact—they minister to 
the people. Otherwise they no longer endure ag pro- 
fessional groups. 

Ministry needs definition for our purposes. The al- 
teration of word meanings with new usages is such that 
it is only too easy to be misunderstood. Ministry is not 
service, and we have so completely altered the essential 
significance of the latter word that it may have utterly 
different connotations to different hearers. Ministry 
carries with it the ideas of dignity and authority; it 
connotes no weakness, and offers no apology. The word 
has been carried into diplomatic usage; and in the derived 
form of administer into law and business. There is no 
fog of subservience surrounding the concept. The 
physician who ministers to his client takes charge by right 
of superior specialized knowledge of a highly personal 
aspect of the affairs of the individual. The attorney 
assumes professional responsibility for guiding the legal 
acts of his client, and speaks with the whole authority 
of the statutes as a background. It is in this higher sense 
that we trace the thread of ministry to the people. 

This is the fuel which has kept alight through many 
ages the professional spirit. Every time that the fuel has 
become exhausted, the light has gone out. It has not 
mattered how much was retained of trappings and mysti- 
cism, nor what the profundity of utterances, there has 
been no true profession that has not with dignity and 
authority advised and counselled the people, that has not 
guarded the commonweal. For a true profession exists 
only as the people allow it to maintain its prerogatives by 
reason of confidence in its integrity and belief in its 
general beneficence. 

The monastic orders, under divers religions, springing 
up as outgrowths of the simpler systems of priestcraft, 
have exemplified the theme in two ways. Some have 
preserved, adorned, and extended the knowledge of their 
time and place. These have their modern counterparts 
in the scientific and learned groups, the custodians of our 
culture, and the source from which flows new knowledge 
for the use of man. Other orders carried to great heights 
the direct ministry to those in misfortune or distress: 
often at great self-sacrifice, as did the early Jesuits among 
the Indians of our west. Both forms have remained high 
in the esteem of the people and have endured. Occasional 
groups have lost the thread, and have, for example, be- 
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come militant orders devoted to self-aggrandizement; and 
these have disappeared. © 


The Teaching Profession 


Out of the early priesthood came also the teaching 
orders, whose ministry took the form of instruction of the 
young, and this aspect of professional activity is repre- 
sented today by the great profession of teachers every- 
where. This group has little indeed of the trappings of 
the medicine man, it has no single closely knit aggressive 
society representing it; its language is becoming com- 
plicated but is still fairly intelligible to the layman. 
Where it has maintained its ideals it is honored and re- 
spected. Great teachers do not find riches heaped upon 
them, they do not become affluent. Great teachers have 
no interest in riches. In the great teacher the parental 
instinct, which is so often at the basis of senseless extremes 
of individual striving for wealth, becomes sublimated into 
a broad love of youth which calls for neither wealth nor 
power for its enjoyment and satisfaction. 


The Medical Profession 


A very early offshoot was the profession of medicine, 
for ministry to the ill was a primitive need. It has had 
a long and distinguished history. Utilizing the fruits of 
science it is today in full tide of accomplishment for the 
benefit of mankind. It has had vast power and influence. 
Yet, today, in the United States, it is at a turn of the road, 
and its most thoughtful members are giving earnest con- 
sideration to its future. There is serious danger that its 
light may fail, and its heritage of idealism may be lost. 

The profession of medicine, by reason of its very nature, 
has preserved many of the attributes of the ancient forms. 
It selects its neophytes by rigorous intellectual elimination, 
trains them over many years, and seeks to endow them 
with the philosophy of their profession. It severely 
restricts its own numbers, perhaps too severely in view of 
the task before it. It preserves itself apart, by special 
language, and has a unique code of conduct. It has sat 
in the councils of government and advised. By the will 
of the people it has been given special privileges and 
prerogatives for use in pursuit of its objectives. It is 
highly organized. 

Through long ages it has held well to its ideal of simple 
ministry to the people, and has disciplined under its codes 
those who would use its special privileges for other ends. 
It has guarded the people against their own folly, and has 
been properly militant in maintenance of its sphere of the 
public weal. Its individual members are in general re- 
spected in their own communities to an extraordinary 
degree. 

Yet, in these days when all institutions are undergoing 
scrutiny, when our population in fear and distress is 
prone to be critical, there is evidence about us that the 
profession, as a profession, does not command that full 
support of the people of the country without which it 
cannot continue on the path. Yet as one looks about in 
the medical profession signs are seen of a resurgence of 
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idealism, a re-emphasis on the simple mission of healing, 
and a recognition of the central theme of ministry to the 
people. This I am convinced is the true motive of the 
great majority of the members of this grand profession. 
Yet there is much suspicion in the public mind that 
aggrandizement, utilization of power for the professional 
advancement of the membership, the guild spirit in its 
cruder form, are rampant. I second the thought of many 
eminent members of the profession itself that unless this 
suspicion is allayed by a revival of simple ideals, the pro- 
fession will suffer, and the people will suffer enormously 
with it. It is well that engineers should be deeply in- 
terested in the outcome, for medicine is a very ancient 
profession from which we have much to learn. 


The Legal Profession 


To treat the origins of the profession of law, its codes 
and countercurrents, would require an article in itself. 
Here is a field in which the preservation of the true phi- 
losophy of a profession is intricate indeed. Endowed with 
special privilege under the law, it largely regulates its 
own conduct. Never quite successful in the recruiting, 
training, and indoctrination of its neophytes, its mainte- 
nance of adherence to a high code of conduct is rendered 
more difficult. Counseling with government, and by the 
nature of its mission, participating directly therein, it has 
great power for good or evil. It certainly strives, as an 
organized profession, for the public welfare; but its zeal 
in this regard is not always such as to cause it to disregard 
the special welfare of its own group; and the two, withal, 
are sometimes hard to disentangle. It ministers to those 
in legal distress with great effectiveness; but the dis- 
tressed often appear in pairs. It is hardly judged as a 
whole by the public. Certain it is, however, that those of 
its membership, on the bench or at the bar, who have 
risen to the highest positions in their devotion to pro- 
fessional ideals, are respected and honored by the public. 
Certain it is also, that, should this respect falter, we as a 
democracy would soon be in a sorry state. 


The Engineering Profession 


But our principal concern here is the engineering pro- 
fession, and we inquire, what is the engineering pro- 
fession; is it a profession at all; ‘and if it is, will it develop 
into the full stature to which the importance of its works 
entitles it to aspire? 

It is relatively young. The military engineer appeared 
in the first steps of the mechanization of warfare, when 
forts began to take shape. His counterpart in peaceful 
affairs was called a civil engineer. With the industrial 
revolution, and especially with the spread of mechaniza- 
tion from the factory into every walk of life, engineering 
became exceedingly diversified. Applying science in an 
economic manner to the needs of mankind is its broad 
field. Its disciplines are spread over all the sciences as 
they become thus applied, and embrace also portions of 
economics, law, and business practice which are integral 
parts of the process of application. It is somewhat loosely 
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organized as professions go. Toa minor extent, only, it 
limits its numbers; but the very strictness of its essential 
disciplines provides some selection of its neophytes. 
Until recently it has done very little in an organized fashion 
to inculcate in its younger members the philosophy of the 
profession, leaving this largely to those of its individuals 
who are also members of the teaching profession. That 
branch which represents the consultant, and others to a 
degree, have drawn codes; but there is no body of codified 
principles which is accepted and applied by the profession 
asa whole. It has no highly distinct language or jargon, 
for it must continuously work with laymen. 

These are, however, incidentals. The important point 
is this: Does it have a central theme of ministering to the 
people? Most certainly it serves the public in myriad 
ways, but are its individual members activated primarily 
by the professional spirit of dignified and authoritative 
counsel and guidance? 


The Business Profession 


In order properly to inquire into this weighty question, 
we need to digress a moment to consider another large 
group of the population, the modern men of business who 
have derived from the ancient traders and merchants. 
The merchant class has not usually been a professional 
grouping in the true sense; and engineering, which has 
derived its philosophy from this source as well as from 
science, naturally partakes of the heritage of both groups. 
Business has served the public, of course, but its main 
theme has been the profit motive, a salutary objective 
when restricted by law to the use of ethical procedures in 
its pursuit, but not a professional objective. 

One of the most encouraging signs of the times is the 
gradual emergence in our day of the truly professional 
man of business. Scattered, not organized, with no sign 
of professional trappings, they are nonetheless possessed 
of a high mission, which needs only formulation and rec- 
ognition in order that they may constitute a new. and 
strong profession. This is occurring for one reason be- 
cause of a gradual change in corporate form. The owner- 
manager was activated by the profit motive, and no 
amount of paternalism could wholly alter his position in 
the social scheme. Even with corporations, the owner- 
ship of which is widely scattered, the manager is ordinarily 
controlled by and primarily responsible to a few powerful 
owners, so that he in essence still represents the interest of 
the owners in his relations with the three bodies with 
which he deals; the government, the employees, and the 
consuming public. It is his difficult task to reap for the 
owners’ benefit the fruits of his industrial operation; 
while maintaining at least tolerance on the part of the 
other bodies. But there are some corporations in which 
ownership is so diffused that the management becomes in 
effect a self-perpetuating entity, partaking therefore of 
the nature of a trusteeship, with equally weighed obliga- 
tions and responsibilities to all four bodies; owners, em- 
ployees, government, and consumers. Among such 
managing groups will be found individuals who have the 
professional philosophy in high degree, conducting their 
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affairs for the just and equitable benefit of all four groups 
concerned, maintaining the health and progress of their 
institutions as potent agencies for ministration to the 
needs of the people. They find common ground with the 
trustees of great foundations, of hospitals, and all non- 
profit organizations devoted to the public welfare. They 
find common ground also with many of those who make a 
career of the business of government. Their ranks are 
recruited by many in the ordinary walks of business who 
have seen a light; and envisioned a function in life which 
is higher in its satisfactions than the struggle of any body 
against any other; namely a struggle with all bodies to 
preserve an ideal. Out of this trend, as competition for 
industrial existence becomes tempered, should emerge a 
new profession with its own traditions and beliefs, which 
is capable of managing prosperity so that it will be con- 
ducive to the health of a nation; and there is grave ques- 
tion whether this objective can be attained in any other 
way. I wish there were a special order of knighthood in 
this country to honor and unite those who are now blazing 
the difficult path and developing the novel philosophy of 
this new profession. 

Engineering, however, derived jointly from the quiet 
cloisters of science and from the turmoil and strife of 
aggressive business, and it is no wonder, therefore, that it 
should wobble a bit as it seeks to evolve its own pro- 
fessional philosophy. Just as it isnot reasonable to expect 
the young neophyte to grasp at once the idealism of his 
calling, so it is perhaps not reasonable to expect a pro- 
fession which is so young and which has grown so fast to 
have found itself in this regard. 


Entrance Into a Profession 


The period of initiation into any profession should ex- 
tend into maturity. Only when members reached the full 
bloom of manhood did the ancient orders entrust the 
mysteries to their care. The young neophyte served his 
apprenticeship under constant tutelage and close guidance 
by mature minds, and this we still find in every profession. 
As apprentice, as employee, he is called upon to prove 
himself; before he enters into that relationship where his 
opinions are controlling in his special field; and some 
there are who never emerge from close control and the 
mere exercise of technical proficiency. - In the engineering 
profession this emergence usually is circumscribed by the 
fact that most engineers operate as members of industrial 
organizations of one sort and another, and the fact that 
they serve their apprenticeship in this same sort of or- 
ganization and come to devote their entire efforts to its 
affairs, rather than to enter them after professional rec- 
ognition elsewhere, as is usually the case with medical or 
legal individuals. This, however, merely emphasizes the 
need for better supervision of the neophytes by the mem- 
bers of the engineering profession who have arrived. It 
is not enough to leave their training to the industrial 
organizations of which they are junior members. In- 
culcation of the principles of the profession can come only 
from those who themselves have attained to a full grasp 
of its proper function in society, who have arrived at a 
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balanced judgment as to its responsibility to the several 


‘groupings of which society is composed, and who have a 


professional interest in the young men who are destined 
to succeed them in the profession. Every profession 
should have its secrets and its mysteries; spread before 
the world that all may read, but truly grasped only by 
those who have lived the professional life; and these 
should be transmitted to the neophytes with due care, 
with reverence for their inherent worth, and in due time. 
Ritual and symbolism, secrecy and circumspection, were 
the ancient paraphernalias which insured a proper serious- 
ness in youth in order that the impartation might be im- 
pressive. These have not wholly disappeared in the 
modern professions. Admission to the bar, the use of the 
title of doctor, and similar customs and usages have pro- 
found effect in producing a professional consciousness. 
The engineering profession is wholly without these aids, 
and its task of inducting its neophytes into the true pro- 
fessional atmosphere is thus rendered doubly difficult. 

But does it matter after all? Are the things that en- 
gineers do so vital that they must needs be approached in 
the professional spirit? Most certainly it matters. And 
most certainly the task is a professional one. The impact 
of science is making a new world, and the engineer is in 
the forefront of the remaking. He lights the way in a 
very literal sense. He brings peoples close together for 
better or worse, by facile communication and rapid trans- 
portation. He guards the food supply, and replaces the 
hopelessness of Malthus with an embarrassing plenty. 
He shortens the hours of labor, and fills the consequent 
leisure with distractions. He temporarily disrupts the 
techniques of whole industries, and thus alters the life 
habits of many people, in maintaining a continually rising 
standard of living. He bores through the earth and under 
the sea, and flies above the clouds. He builds great 
cities, and builds also the means whereby they may be 
destroyed. Certainly there was never a profession that 
more truly needed the professional spirit, if the welfare 
of man is to be preserved. 


Expression of Professional Spirit 


There is no lack of signs of a rising consciousness in this 
regard. The profession is most positively vocal. There 
is a vigorous new organization, linking several large 
groups, devoting itself to the improvement of the educa- 
tion of the young engineer, and the instillation of high 
principles during his early career. Engineering literature 
is full of discussions of the duties and responsibilities of 
the profession, and out of this may crystallize some day a 
code, a set of principles of conduct, a guide drawn solely 
with the object of advancing the public weal, which will 
become accepted by engineers everywhere, whether in 
government employ, private practice, or industrial or- 
ganization. Having, to some extent at least, consolidated 
their techniques, engineers are certainly giving thought 
and voice to their position in society, and to their re- 
sponsibility for the use of the great works which they 
create. 

The focus of this whole affair is the American Engineer- 
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ing Council. More than any other group it represents the 
engineering profession as a whole, in its relationships with 
government, other professions, and the public. Here, 
more than in any other organization, reside the external ~ 
as contrasted with the internal relationships of the pro- 
fession. It was founded by men who considered its 
functions in terms of a high idealism. It is now going 
through a strenuous period of self-examination. To this 
every individual can contribute only one set of thoughts 
to be merged with all of those which seethe, and interact, 
out of which will come in due time that consensus which 
will form the opinions, traditions, codes, and consciousness 
which will mold the engineering profession. It will come 
unless the Council fails; for if it fails, and if its place is 
not taken by a more rugged successor, there will be no 
unitary engineering profession at all. In the spirit of 
adding my few thoughts to those of the eminent men who 
are directing the Council I have previously offered com- 
ments, and I now comment again, with the expectation 
that I will be disagreed with and answered, with the wish 
to add my mite to the consummation. 

I find it a vigorous and rapidly evolving body. I con- 
sider it to be utterly inadequately supported by the pro- 
fession as a whole, in comparison with the central bodies 
of sister professions, and with a serious problem as to how 
adequate support can be drawn for the great task that lies 
ahead of it. I find it partaking of the great American 
tendency toward overcomplication, and inclined to at- 
tempt things which seem to me personally to be off the 
main beat. I find to my great joy that it is gradually 
becoming known and recognized; and I trust this is just 
a beginning. I find it guided by some of the best minds 
in the profession as its officers, who are giving valuable 
time to its cause; and I hence cannot fail to be optimistic 
as to its future. 

To me, however, there is just one point on which I wish 
to focus attention. I find it struggling with its own phi- 
losophy. I find, in fact, that it hesitates as it formulates 
its idealism; that it has not yet placed its foot unequivo- 
cally and irrevocably upon the path that leads to complete 
devotion to the public welfare. I find that it has not yet 
enunciated its belief that the great mission of the engineer 
lies in intelligent, aggressive, devoted ministration to the 
people. This I urge with all the emphasis I can command. 


Necessity for a Central Organization 


I do not seek to conjure away practical difficulties by 
ignoring them. I know full well what restricted budgets 
mean. The argument that the support of the member- 
ship can be obtained only if they can see a direct and 
personal benefit from their contributions has a familiar 
ring. I recognize that it is entirely proper for profes- 
sional men to join in an insistence upon a reasonable and 
proper recognition of their services to society. Yet if 
there is no central organization which has as its creed the 

est service of the profession to the society of which it 
forms a part, then there will be in the end no engineering 
profession. Professional status rests in perpetuity, not 
on transient law, not on the cruder machinations of the 
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ancient guilds, not on exclusive control of those having a 
specialized and necessary knowledge; but upon the re- 
spect and fundamental support of the people who are 
served; who only in the long run can insist upon the 
maintenance of prerogatives, and confer honor, recogni- 
tion, and special privileges in society upon the members of 
a profession. 

Will engineers support such a program? Will they con- 
tribute directly or through their specialized societies to 
the development of this ideal, and its exemplification in 
Council projects aimed at rendering real some aspect of 
the profession’s contribution to public welfare? Will they 
make possible great forums for the crystallization of 
engineering opinion on public questions involving engineer- 
ing, not to attain an impossible unanimity or produce 
high-sounding resolutions, but so that all aspects of con- 
troversial matters may be aired in order that people may 
know what engineers think? Will engineers go along 
heartily in developing a professional consciousness, a code 
of action, a philosophy which implements a desire to be a 
truly professional group, oriented primarily toward the 
advancement of the public health, safety, comfort, and 
progress? Will they accept as the central theme the 
engineers’ ministration to society, without fear of any 
class, and without prejudice toward or away from any 
special social interests or causes? 

If they will not, then there is no truly professional 
spirit to build upon. We may as well resign ourselves to 
a gradual absorption as controlled employees, and to the 
disappearance of our independence. We may as well 
conclude that we are merely one more group of the popu- 


lation, trained with a special skill, maintaining our eco- 
nomic status by a continuing struggle against the interests 
of other groups, forced in this direction and that by the 
conflict between the great forces of a civilized community; 
with no higher ideals than to serve as directed, and with 
no greater satisfaction than the securing of an adequate 
income as one member in the struggle for the profits of 
an industrial age. 

But I know the minds of too many engineers to be thus 
pessimistic. I recognize the distinguished careers of a 
generation of men who have practiced in the profession 
to its credit and honor. Though the task be difficult, on 
account of the nature of many of our relationships to 
society, nevertheless traditions are being formed, the 
consciousness of the membership is becoming aroused, 
and I confidently expect the profession of engineering to 
develop in a manner of which we can be justifiably proud. 

And to those in the ranks, who may not have yet seen 
the light, I would preach the doctrine, without pulling 
any punches, without mincing any words, that the path 
of professional attainment lies open before them, that it is 
a thorny path that is easily lost sight of among the rocks 
and rubbish, that it can be adhered to only by sacrifice 
and by support of those who lead the way, that it is a long 
path which leads down ‘nto the valley into which the sun 
does not shine, but that it leads at last to the heights. 
To the he ghts of true professional attainment, where 
honor and individual recognition by fellows is the real 
reward, and where the watchword is that old, old theme, 
which has never lost its power, and which may yet save 
a sorry world, simple ministration to the people. 


An Exciting and Pleasant 40 Years 


By F. B. JEWETT 


FELLOW AIEE 


In accepting the 1939 John Fritz Medal, Doctor Jewett 
cited a “few fragments” of his history and philosophy 


medalist say something about his past which pre- 
sumably he thinks may have borne on the award. 
Since the matters discussed by the committee of award 
around the council fire are never disclosed, this is a dan- 
gerous thing and one to be invited only by stoics. If 
the medalist chances to hit on things they have approved, 


O: OCCASIONS like this it is expected that the 


Essential substance of an address delivered at the John Fritz Medal presenta- 
tion ceremonies during the AIEE winter convention, New York, N. Y., January 
25, 1939. 


F, B. Jewett is vice-president of the American Telephone and Telegraph Com- 
pany and president of the Bell Telephone Laboratories, Inc., New York, N. Y. 
A biographical sketch of Doctor Jewett appeared in the December 1938 issue 
(page 521); an article outlining his qualifications for the John Fritz Medal ap- 
peared in the March 19389 issue (pages 115-17). 
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they may be pleased but must wear the mask of vacancy. 
They must wear it also if he esteems things they consider 
of little or no merit. It is an irreversible process. I 
am going to avoid both Scylla and Charybdis by the 
simple process of crawling overland and dropping a few 
fragments of my history and philosophy. 

As I look back over my life, two things impress me: 
one is the time and place of my birth; the nature of 
my education, and the character of the men it has been 
my good fortune to know and work with; the other is 
that far from my having anything to do with it, the course 
of my life has been essentially the antithesis of a planned 
career. However vigorous I may have been at times in 
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_ some adventure, in honesty I must confess that I have 
; been essentially a drifter continually taking up the things 
of the moment that I thought needed to be done. 

I have known many men and women. In the main I 
have found them worthy and have truly liked them. I 
have found some who were “brass hats” and some who 
were really great. If I ever had awe for the “brass hat” 
or for those whose importance inheres in chance occupa- 
tion of an important position, I have long since lost it. If 
I ever lacked respect for the truly great or for those who 
possess any elements of greatness, I have it now and I 
_ hope in sufficient measure to override judgment based on 
those more ordinary qualities we all possess so abundantly. 

When I left my California home in 1898 to paddle my 
own canoe on the stream of life, it was to depart from a 
community still dominated in its outlook by the spirit 
of the frontier pioneer. It was an attitude toward life 
grounded in adventure and social insecurity where men 
counted for everything and their clothes and the like for 
but little. No one growing up in such an environment 
could escape being influenced by it any more than the 
mavericks could escape the branding iron. 

Of course, it was not a canoe I embarked in but the 
single old-fashioned wogden Pullman which on most 
days 40 years ago was sufficient to handle all the first 
class Kansas City and Chicago traffic the Santa Fe could 
scrape up out of Los Angeles even with the help of a legion 
of ticket scalpers. 

Six years later in Boston when I left active academic 
life for good, it was to accept a job that I had not sought 
and in a field I scarcely knew existed until the job was 
offered to me. It seemed an attractive opportunity to 
do an interesting piece of work. Strangely enough the 
wrenching of my academic heartstrings was not particu- 
larly painful. Fortunately for me it did not part them, 
however. 

For a number of years this new life in the telephone 
field was little more to me than a tremendously interesting 
and exciting technical job. I did not know then how 
deeply I was to become enmeshed in the philosophy on 
which the Bell System is grounded nor how far my ad- 
miration of that philosophy was destined to carry me into 
remote fields of education, engineering, the urge to foster 
the development of scientific research and public service 
in both war and peace. 

Possibly I have overestimated the wisdom of those who 
50 years or more ago had great visions and created the 
pattern of the Bell System. Possibly I have overrated 
the mechanism they set up to fit that pattern and have 
placed a too great worth on all the physical and social 
results which have been the direct heritage of men’s 
thinking and planning five decades ago. It is not so 
much that I marvel at the visions—we all have those— 
but that men should have the wisdom to see that realiza- 
tion of their particular vision called for a pattern and 
mechanism which was iconoclastic. Of course they could 
not see all the results of their planning and in many 
respects they built better than they knew. 

We who have followed and who have used and improved 
the tools they created know that great technical achieve- 
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ments which have not been duplicated or approached 
elsewhere have resulted. We know that this is because 
of a unique philosophy and setup and not because of any 
extraordinary prescience on our part. My own work has 
been mainly in the technical sector where the barriers of 
distance have been annihilated so far as speech is con- 
cerned and where here in America as nowhere else the 
goal of an ideal telephone service is within sight. I am 
proud to have had a part in the work. 

But my admiration goes much further for I have seen 
the influence of that wisdom exerted on men and women 
to develop in hundreds of thousands of them an ideal of 
public service in which elements of self-interest and mere 
money grubbing play no dominant part. It is an ideal 
which makes no hypocritical disclaimer of a proper profit 
motive as a necessity in the attainment of an ideal service. 
When the books are finally balanced in the distant future 
I am not at all sure but that more credit will be given us of 
the Bell System for pioneering work in the mechanism of 
relating applied science to the art of living than for all 
we may have done by way of applying science usefully. 

I can speak thus confidently about tens of thousands 
of my associates whom I have never met because I know 
of the influences that have operated on me and the results 
thereof. They have not been the influences created by 
small thinking in those far-off days. 

My expeditions into the fields of education; stimulation 
of research in the domains both of fundamental and ap- 
plied science; and public service of various kinds all, in a 
way, have been collateral offshoots of my main interest. 

I have seen great changes in scientific and technical 
education. From the standpoint of the quantity, quality, 
and variety of food available, there can be no question 
as to the advance since my youth. From the standpoint 
of the cooking and serving there has been improvement 
though not so striking, I think, except in a trade-school 
sense and hardly commensurate with the vast amount of 
conscientious devoted effort expended on it. Still it has 
improved in a practical way. It is in the sector of true 
scholarly education, however, that progress seems to me 
to have been most uncertain. Possibly it is a field in 
which nothing much can be done since probably the 
capacity for such education is a result of genes and hor- 
mones hardly likely to be changed radically by outside 
influences. 

I cannot but wonder whether our frantic present-day 
efforts to advertise and dramatize the wares we are pre- 
pared to vend at our educational institutions are really 
incentives to increased scholarship of the kind that really 
makes for advance in science and engineering as elsewhere. 
I wonder. 

In the domain of research in fundamental and applied 
science and in engineering, the picture of improvement 
and results is crystal clear. In a manner of speaking, 
industrial research in its modern sense has come into being 
in my active lifetime. It was a hard job to get the load 
started and wagons up the first long hill—in fact, to find 
enough horses to pull them over the rutty road. Now, 
however, with a smooth highway leading apparently 
downhill into the promised land, there is some danger 
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that the horses may get run over if the drivers are careless 
or the brakes fail. 

Altogether it has been an exciting and withal a pleasant 
40 years for me since I left the orchards and vineyards of 
southern California to plunge into grown-up life four 
days later in Chicago through the doorway of 28 degrees 
below zero and a 60-mile-per-hour northwest wind. I 
hope I have added something to the pile of worth-while 
things and that I may add more. Whether or not this 
hope is justified I do know that in many respects the 
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EMBERS coming to New 

York City to attend the 
World’s Fair, or for other pur- 
poses, are cordially invited to 
call at Institute headquarters, 33 
West 39th Street, and to take 
advantage of the opportunities 
there offered for correspondence, 
conferences, receipt of mail, and 
assistance in connection with in- 
spection trips and other matters. 
Headquarters are in the Engi- 
neering Societies Building, the 
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world of tomorrow which my boys are entering is a much 
better world than mine was; but there is more to challenge 
and excite. Even in the field of science and engineering, 
while we are leaving them a mass of troubles, we are 
likewise leaving them an improved kit of tools with which 
to cope with those troubles. 

In conclusion I can only express my appreciation for the 
honor done me and through me the associates in many 
fields for whom I stand as a symbol. I gladly accept the 
1939 John Fritz Medal for myself and as a trustee. 


to Visit AIEE Headquarters 


entrance to which, shown in the 
center, leads directly to the lobby 
pictured at the left above. Be- 
low, right, is the reception lobby 
of AIEE headquarters on the 
10th floor. In the center below 
is a corner of the members’ 
room and at the lower left the 
gallery of past AIEE presidents. 
Members may wish to visit 
also the Engineering Societies 
Library, right above, on the 
13th floor. 


New York World’s Fair Will Open April 30 


EDICATED to the theme “building the world of tomorrow” 
the 1939 New York World’s Fair will open April 30 for a six 
month’s run. These few ‘‘glimpses’” of the exposition illustrate the 
indispensable part that electricity will play in its operation, and 
particularly its nighttime illumination. The Electrical Products 
Building (1) will be of particular interest to electrical engineers. 
The Business Systems and Insurance Building (2) employs jeweled 
lighting units. Electric power is supplied from 
two substations in which are installed seven 
15,000-kva 56-ton transformers (3). Fluo- 
rescent tube lighting will be used extensively 
(4 and 5) and many novel luminaires and 
lighting effects will be in evidence. Two 
huge pylons, illuminated at night, stand in 
front of the Hall of Communications (6); 
one of the novel luminaires, mounted on the 
side of this building, is shown in the circle. 
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Standards Activities in AIEE and ASA 


» By H. E. FARRER 


ASSOCIATE AIEE 


tion machinery in operation in the electrical field 

today is continually leading to misunderstand- 
ings, particularly among the members of the Institute un- 
initiated in standards rites. These erroneous beliefs vary 
all the way from one in which the Institute is pictured as 
having resignedall interest in standards work, to that where 
the AIEE is preparing again to take over full control. 
Both statements are far from the truth and might lead to 
unfortunate developments. An attempt therefore was 
made over a year ago through the publication of an article 
in ELECTRICAL ENGINEERING (June 1937, page 653) to get 
a clear picture of the situation before the membership. 
With the same goal in view, this article is now being 
presented but from a slightly different viewpoint. 

Since the days of 1918 when the American Standards 
Association was established on the basis of a plan formu- 
lated by the AIEE, the scope of work of that organization 
has grown so tremendously that even the simplest outline 
of all the various undertakings would require a pamphlet 
of considerable size. Under present procedure the elec- 
trical standards committee of ASA, representative prac- 
tically of the entire electrical field, is essentially the court 
for American approval of electrical standards. ‘These 
standards may have been developed under the sectional- 
committee procedure of ASA, or they may have been en- 
tirely formulated and presented for approval to ASA by 
standards-making organizations similar to the American 
Society for Testing Materials, the National Electrical 
Manufacturers Association, or the AIEE. Final action 
granting approval as American Standard lies of course with 
the Standards Council which, however, naturally looks to 
the ASA electrical standards committee for reeommenda- 
tions on electrical matters. 

In developing a standard by means of the sectional- 
committee procedure of ASA, the first step consists of a 
general survey of the field involved with a view to the 
selection of the proper bodies to be represented on a “‘sec- 
tional committee’ and the selection of a sponsor for the 
undertaking. The sponsor, holding largely an administra- 
tive supervision, may be either one of the interested or- 
ganizations in the field to be 
covered, or may be the elec- 
trical standards committee 
itself. The work of standards 
development from that point 
on is simply the normal pro- 
cedure followed by all stand- 
ards-making bodies. Final 
approval must be obtained by 
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use in industry. 


H. E. Farrer is a member of the AIEE 
headquarters staff and has been secretary 
of the AIEE standards committee since 
1923. 
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Standards form the basis for a necessary common 
language for the discussion of electrical machinery 
and other apparatus, and serve as one of the prin- 
cipal means for getting research results into actual 
Formulation of electrical stand- 
ards is an important function of the AIEE, which 
has an ideal setup for their development. 
proval as ‘American Standards’’ is a function of 
the American Standards Association, a joint 
agency of which the AIEE is a ‘‘member-body.”” 
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means of ballot. The recommendation of the sectional 
committee, together with results of the ballot then goes 
to the electrical standards committee for examination and 
approval, leading eventually to the issuance of an American 
Standard or American Recommended Practice. 

Experience has shown that sectional committees can do 
their most effective work and with a great economy of 
time, if as the basis of their work a draft standard or a 
report on a proposed standard is before them. It is in 
the furnishing of such material that the Institute and 
other organizations can be of great service. In all cases, 
where conditions warrant, the Institute has submitted its 
standards to ASA as the basis of American standards or 
such other action as is deemed desirable. 

The Institute has an ideal setup for the development of 
standards material, namely, the technical committees, 
covering all phases of the electrical art, many with active 
subcommittees. The Institute also has means for immedi- 
ate and wide circulation of information and data on pro- 
posed new developments. ‘This is essential and valuable 
in keeping standards up to date and in avoiding long delays 
in final approval of revisions and new developments. In 
other words, it is the very definite responsibility and duty 
of the AIEE technical committees to prepare and formu- 
late standards material, developing it to a point where it 
is satisfactory to the industry. The current procedure then 
is for an AIEE technical committee to pass this work on to 
the AIEE standards committee. The standards committee 
then approves the material, if satisfactory, either for 
publication in report form, or for transmittal to the ASA 
for consideration and approval as American Standards. 
There may be exceptions to this procedure, in which event 
action should be based on the conditions applying to the 
particular situation. 

In the past the Institute considered as outside its field 
dimensional standards and other similar questions involv- 
ing more or less commercial matters. Under ASA all these 
things may be gathered together and with related test 
codes and recommendations on operation form complete 
American Standards—something that never was ob- 
tained under AIEE procedure only. 

It seems fair to say that 
the present setup while ap- 
parently unduly complicated, 
actually lends itself admir- 
ably to the solution of the 
varied problems continually 
developing in the electricai 
field. Solutions can now be 
found to situations that at 
one time seemed hopeless. 
There is still work for all and 
plenty of it. 
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Edison Medal committee 
has so graciously joined 
with my name couples engi- 
neering education with engi- 
neering practice. That never 
before has been done explicitly 
in an Edison Medal citation. 
Indeed the phrase ‘“‘engineer- 
ing education” never before has been used in such a 
citation. The use here seems to me significant of the 
present relation in the field of electrical engineering, 
where education and practice are now recognized as com- 
plementary parts of one whole; and it turns me to the 
theme of engineering education, to the exclusion (at this 
time) of directly discussing the science and art of electric- 
power practice which is the conjoined part of the citation. 
In the beginning of the last decade of the 19th century, 
electrical engineering was young and its devotees likewise 
mostly were young. Asit usually goes in a young art, 
there was endless opportunity for exercise of the quality of 
quick creativeness, and therefore those of us who were in it 
were having all the pleasures and most of the perils of 
joyous adventure, with the reassuring result that the art 
was moving forward and expanding rapidly although the 
movement seemed slow to our ambitious minds. The 
responsibilities were large, but most of us were young and 
resilient and bore them satisfactorily as we pushed our way 
through the thicket of the partly-known or the jungle of 
the unknown. 

While I was in the midst of this absorbing life at the 
opening of the last decade of the 19th century, there 
came to me from T. C. Chamberlin, then president of 
the University of Wisconsin, an invitation to visit him 
at Madison, the seat of the University—which I did. 
He offered me the faculty post at the head of a department 
of electrical engineering just authorized for the univer- 
sity. Madison was beautiful. It had expansive lawns 
shaded by many oak trees. The lake alone was adequate 
to fill the eye with beauty. I fell to the charms. The 
apple went to gain the fair Helen. But in spite of the 
precedent tribulations of Paris and the downfall of Troy, 
I never regretted the choice. 

Chamberlin was a geologist of great intellectual power. 
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Essential substance of an address delivered at the Edison Medal presentation 
ceremonies during the AIEE winter convention, New York, N.Y., January 25, 
1939. 

i i ical engineering, Massa- 
Ducatp C. Jackson is professor emeritus of electrica ‘ ; 
chusetts Institute of Technology, Cambridge, Mass. A biographical sketch of 
Doctor Jackson appeared in the January issue (page 50); an article outlining his 
qualifications for the Edison Medal appeared in the February issue (pages 
64-6). 
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The award of the AIEE 1938 Edison Medal 

marked the first time that the term “engineering 

education" appeared in the formal citation of 

recipient's achievements. 

pears quite logical that Doctor Jackson, who 

received the award, should discuss that subject 
in his acceptance address. 


Jackson—Electrical-Engineering Education 


Some High Lights in the 
Evolution of Electrical-Engineering Education 


By DUGALD C. JACKSON 


FELLOW AIEE 


Later as head of the depart- 
ment of geology at the Uni- 
versity of Chicago he proved 
himself one of the nation’s 
great scholars and of inter- 
nationalfame. Before his time 
there had been some mild 
engineering instruction at the 
University of Wisconsin, but 
he gathered together a faculty group to cover the then 
principal branches of engineering. All of us, I think, had 
been successful as employees in engineering affairs relating 
to our respective branches, and some had been additionally 
proved in experience as teachers. We all were young. 
Indeed, some of us were scarcely dry behind the ears. 
I was 26 and head of a newly established department with 
no precedents to follow therein. It was early in electrical 
engineering and still earlier in organized electrical-engineer- 
ing education. It was only six years since bachelor’s de- 
grees were conferred for the first time at Massachusetts 
Institute of Technology and Cornell University, which 
were the pioneer institutions in establishing formal cur- 
ricula in electrical engineering. The AIEE itself was 
only seven years old. 

By this time (1891) there were formal electrical-engi- 
neering curricula in a considerable number of institu- 
tions, but substantially all had been established under 
the aegis of departments of physics and most of them still 
were directed by such departments. We were breaking 
sod in electrical-engineering education because at the 
University of Wisconsin the department was established 
at once as part of an engineering school and co-ordinate 
with other engineering departments. That is the best 
of practice now, but it was irregular then. We owe a 
debt to the physicists for starting into electrical-engineer- 
ing education when they did, but later experience has 
proved the soundness in education of dealing with it as a 
coequal branch of engineering. 

I refer to these things because they aid in showing the 
development of a philosophy of education in electrical 
engineering which seems to me to have had a considerable 
influence throughout the land. Chamberlin told us that 
in the great plains area of the United States college teach- 
ers of engineering were rather jeered at on the ground of 
being theoretical and consequently unpractical, and that 
we must maintain the proof of our competency in engi- 
neering. This meant authorization for some practice as 
consulting engineers, which suited me, because (while I 
had previously carried responsibilities in engineering 
work) I could not be content to plan a way in engineering 
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education without maintaining a continuing intimacy 
with the advancing front of engineering practice. That 
was more important in those early days than it is now, but 
the idea still possesses real vitality when properly applied. 

Chamberlin was a scientist and he had an intuitive 
recognition of engineering as a profession relating to ap- 
plications of the sciences and as far different from even the 
highest order of artisanship. He expected us to prove 
ourselves scientists. We also had to prove a capacity for 
influencing students, which meant (for those of us who 
had not already done so) breaking into the art of peda- 
gogy in a limited but important sense. The first of these 
was relatively easy for those of us who had laboratories or 
field duties under our control. We were young and full of 
queries as to why things occurred and about the inter- 
relations of physical phenomena; and we used our students 
to work out our problems (for which we tried to make 
them competent) or to strip the ground for us so that we 
could dig at main kernels more directly. Incidentally, 
this was good pedagogy when used so as to put our students 
individually on their mettle, but I do not think we were 
aware of that. We were enthusiastically satisfying our 
own curiosity and our students’ curiosity about physical 
relationships. We did get a reputation as a group of 
young engineers who were also competent young scien- 
tists and who attracted to them ambitious and resourceful 
students. This resulted in our growing group being fre- 
quently raided for the benefit of some other universities, 
to our grief at loss of colleagues, but also to our satis- 
faction at such recognition of our serviceableness. 


Recognition for Engineering Faculty 


It was not so easy to gain acceptance in pedagogical lines 
from conservative members of faculty who cultivated the 
classics, philosophy, literature, and other humanistic 
fields. However, various incidents arose that resulted 
ultimately in our acceptance in full as adequate members of 
the university faculty, and our relations were very happy. 
It was about this time that a near neighbor of mine, an 
authority in classical languages and literature, whom I 
highly regarded, said that he found me ‘‘very well read 
for an engineer.”’ I had difficulty in convincing him that I 
could not accept that as the personal compliment for 
which he intended it because, if I did, it became such a 
sad reflection on my profession which we were trying to 
get people to realize is as much a field of learning as (for 
example) medicine or law. 

Our engineering faculty group at the University of 
Wisconsin promptly went to work in defining our objec- 
tives and the programs for advancing toward those 
objectives. We explicitly formulated the understanding 
for the four-year undergraduate curricula that the ob- 
jective was not to make engineers but was to make young 
men with “a great capacity for becoming engineers,”’ since 
greatness in engineering usually comes with the years of 
wide experience. This, in my opinion remains a good 
aim for the undergraduate curricula of the engineering 
schools, since too close attention to engineering practice 
prevents applying sufficient attention in the college to the 
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essential sciences and political economy of which the 
applications make the structure of engineering. But I | 
completely disagree with those who now urge that the 
tenet should equally apply to all graduate work in the en- 
gineering schools. ; 

Our laboratories became more versatile and our library 
more extended as we struggled at Wisconsin to develop in 
our students individual initiative, self-reliance, and re- 
sourcefulness by processes of self-education learned by 
them while absorbing the facts and interrelationships of 
science and political economy. We were quite uncon- 
ventional, but the processes worked. The engineering 
school of the University of Wisconsin grew in a dozen 
years irito quite a reputation for creditable achievements 
in engineering education. In directing this project of 
higher education leading into engineering, some of us 
came to recognize that “There is one glory of the sun and 
another glory of the moon and another glory of the 
stars.” Also that among teachers and students there 
could be indeed very few suns or moons, but of stars 
there might be many; and of them we learned to re- 
member that they may be infinitely varied in their bril- 
liances, their tastes, and their prospective effectivenesses. 
“One star differeth from another star in glory”’ also said 
the Apostle, referring to tangible appearances. We 
thought of these words, but applied them to the imponder- 
able human characteristics of the individuals. It also 
led us to the maxim that each member of the growing 
electrical-engineering staff in the University must be a 
master in a creative way of some particular aspect of 
electrical engineering, who also possessed a wide general 
knowledge and interest in all human activities and par- 
ticularly in the activities of ambitious young men. 

When things were well under way, we started some 
graduate work in electrical engineering, and perhaps a 
little in other engineering branches, still with the indi- 
viduality of the students in mind. Then, after a time we 
took to reanalyzing the history and developed scope of 
electrical-engineering education and practice in this 
country and Europe, with the purpose of criticizing our 
own processes in the educational field and learning whether 
our emphases were wisely set. This led us more and 
more to treasure and encourage student initiative and in- 
dependence in laboratory work. 


Applying Wisconsin Methods at MIT 


After 15'/. years of this fascinating development work, 
it was my fortune to go to the Massachusetts Institute of 
Technology in the post of professor in charge of the de- 
partment of electrical engineering, there to set up the proc- 
esses established by the Wisconsin experience. At 
MIT the course was the oldest in the history of electrical 
engineering, having been established in 1882, and it had a 
very distinguished background in its more than 600 
alumni from 22 classes. Many of the alumni already held 
important places in the electrical field. The executive 
committee which controlled the institute for. the cor- 
poration was composed of devoted and distinguished men, 
several of them being important men in the electrical 
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field. It was a stimulating situation and the department, 
in staff and students, about equalled in numbers those to 
which the department at the University of Wisconsin had 
grown; but the equipment was not the equal of Wiscon- 
sin’s for fertile teaching, and the space was cramped in 
some of its aspects. 

The MIT curriculum had become, with the course of 
time, overconventional, and the department staff was 
endeavoring to do too much of itself instead of relying 
sufficiently on fellow departments in collateral fields like 
mathematics, physics, mechanics, thermodynamics, and 
so on; this tended to prevent opportunity for the indi- 
vidual members to become creative masters in their own 
chosen branches. We promptly revised the curriculum 
with the object of enlarging student independence and 
individual vision. We substituted the principle of the 
continuity (unity) of learning in place of the bit-by-bit 
dealing with electrical engineering as a series of concrete, 
inadequately dovetailed parts which was then fashionable 
and which has not yet been everywhere abandoned; and 
we cultivated an intimate co-operation with collateral 
departments. 


Valuable Relations With Industry 


The great industrial activity of our neighborhood 
enabled us to cultivate closer relations with the in- 
dustries than had been practicable in the Middle West, 
and we gained great advantage from the generous advice 
and aid of important men in the industrial field. This 
was important because electrical engineering is largely 
industrial, if we think of industry as inclusive of the public 
utilities as well as of manufacturing and its concomitants. 
I think it also was a stimulus to the growth of that sense 
of responsibility toward supporting sound engineering 
education which now is found in various industrial circles. 
It also ultimately led to the joint establishment of the 
clearly defined co-operative curricula in electrical engi- 
neering (in which MIT and each industry concerned bear 
mutual responsibility for the educational procedures) 
which now absorb the attention of over one third of the 
electrical-engineering students at MIT. In our teach- 
ings, we markedly emphasized the research aspects of the 
higher levels of engineering activities. 

Here, as we grew and were granted more space and 
funds, we came to understand that a suitably directed 
large department with many students of varied tastes and 
fine abilities may prove to be more invigorating to the 
individual students than a smaller department may be. 
But there are certain restrictions which must be recog- 
nized. The department must have allocated for its use 
both space and funds which, on the basis of per capita of 
students, are fully equal to those of the small department; 
* and it must have a staff membership which is fully as 
large per capita of students as characterizes the small 
department. That staff must be a group of scholarly and 
creative masters, each leader being a notable specialist 
in his own subdivision of electrical engineering and char- 
acterized by enthusiasm for science and equal enthusiasm 
for encouraging the independence of students while 
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passing on to them his own best qualities. It is this variety 
of contacts with notable men available in a well-directed 
large electrical-engineering department that produces the 
notable stimulation. 

The point which I emphasize is that in engineering edu- 
cation no curse rests on bigness because of bigness any 
more than either a curse or a blessing rests on smallness 
because of smallness. In either case, realizing the fullest 
service for students and for the engineering profession 
depends on the educational statesmanship coupled with 
the scientific creativeness of the department. If that 
combination is adequate, a well-staffed and fully supported 
large department may be more stimulating to students of 
high grade than a small department. This applies equally - 
to graduate students and undergraduate students in their 
individual accomplishments. 


Developing Student Responsibility 


In such a department the highest success depends on the 
undergraduate classes being divided into small sections, 
selected according to the tastes and mental speeds of the 
students, honors groups being organized with prime re- 
sponsibility laid on the members for their own education 
aided by seminars and sympathetic counselors selected 
from the staff, searching examinations being offered which 
cover as a unit the entire field studied, large freedom for 
self-chosen investigation being provided in the labora- 
tories, and (as they advance) the students being encour- 
aged to participate as self-reliant individuals in staff re- 
search. By these processes stimulus toward full self- 
development is equally offered for the infrequent suns and 
moons and the more frequent stars within a range of 
brilliancy, as they occur among competent students of 
engineering. For success in the adventure, each leading 
man on the staff must have mental qualities that give him 
strength in science, in scientific research, and in the 
applications of science, accompanied with strength in 
pedagogical qualities that lead him to sympathetic inter- 
est in the intellectual progress of students; and a spirit of 
co-operation must be maintained among the staff mem- 
bers, which is difficult in a group of individualistically 
minded stars. 

Such men are difficult to find for the staff. They are 
far scarcer than men with fine research capabilities in 
science or men with fine pedagogical capabilities, who do 
not possess the twin capacity. It has been my fortune to 
find among my colleagues many such unusual men to 
whom I am glad to express deep indebtment. I wish I 
could tell you about them and the manner of their achieve- 
ments, but that would require a substantial history of the 
electrical-engineering department of MIT and _ particu- 
larly of its last 30 years, which would be a long lecture of 
itself. Space protected from the weather, equipment for 
extemporizing experiments in research, and a properly 
supported staff of men with the qualities described, under 
sympathetic leadership and freedom to carry on, will re- 
sult in a great engineering school anywhere; but not in- 
frequently the proper spirit is not there or the necessary 
conditions are not provided and the engineering school 
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is but an aspiring, or (worse yet) an unaspiring, nebula 
instead of a glowing star in the educational firmament. 

A fine, creative department is costly to maintain. A 
good engineering school spends more money on its produc- 
tive educational work than it receives in tuition fees from 
its students, and any university chief executive who be- 
lieves that a great engineering school can be run at less 
cost per capita of students than a great medical school, 
aside from hospital costs, is supporting an unfounded sup- 
position. One fault attaching to our engineering educa- 
tion is that a few of the universities that support medical 
and various other branches of education on a high level of 
scholarly fitness are willing to see their engineering schools 
- lie in the neutral space of semiprofessional, semiartisan 
activities, with minor emphasis given to scholarly and 
creative qualities. Naturally, such institutions fail to 
secure (or keep) scholarly men for leaders in their engi- 
neering work. 


One more word: H.C. Bunner one time remarked, in a 
burst of characteristic humor, that Shakespeare ‘Jived 
by writing things to quote.” No one will gainsay either 
the greatness or quotableness of the great poet’s writings, 
or deny that they are much quoted. So I will quote: 
“A jest’s prosperity lies in the ear of him that hears it.” 
That is a saying of truth and is worth remembering. We 
of this age may paraphrase that and say that a consulting 
engineer’s repute lies in the minds of his clients, and a 
teacher’s contributions lie in the achievements of his 
students. In these respects the engineer or teacher is 
but a catalyst and is not a direct factor in the reactions 
that occur except to stimulate them in the origin, to en- 
courage them as they grow, and to give them range. 
It is having this in mind that gives me so deep an ap- 
preciation of the gift of the 1938 Edison Medal as a 
thoughtful token that something permanently serviceable 
has been accomplished. 


Some Comments on 


Graduate Training for Engineers 


Representative industrialists and educators see value in postgraduate training in 
some situations, but such training cannot be evaluated in advance in terms of indi- 
vidual progress, nor is it in most industrial fields a substitute for actual experience 


graduate engineering courses as commonly con- 

ducted, L. W. W. Morrow in an article in ELEc- 
TRICAL ENGINEERING for March 1939, pages 118-22, called 
for a program of investigation of postgraduate training. 
Solicited comments of some representative industrialists 
and educators are presented here. 


CY sissies the value and adequacy of post- 


M. W. Smith memeer Aice 


Mr. Morrow has developed a number of questions and 
made many constructive suggestions regarding the ob- 
jectives and achievements of graduate training for engi- 
neers which deserve careful consideration by those re- 
sponsible for the planning and execution of this kind of 
educational work as well as those who are contemplating 
taking graduate work. 

The inference that industry offers no special induce- 
ment to men with graduate training is no doubt justified 
to a large extent, although the value of such men for 
special advanced assignments like research work is 


M. W.Smiru is manager of engineering, Westinghouse Electric and Manufactur- 
ing Company, Pittsburgh, Pa. 
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generally recognized and appreciated by industrial man- 
agement. The justification of a more general use of 
graduate engineers in industry will depend upon the 
extent to which their training can be planned and con- 
ducted to meet general industrial conditions and re- 
quirements. Industry will probably be slow to recognize 
graduate engineers as a special class for universal ap- 
plication, but as individuals having such training dem- 
onstrate its advantages through unusual or extraordi- 
nary accomplishments, the value of this kind of training 
will be appreciated just as other special training, fellow- 
ships, and so forth now supported by industry are recog- 
nized and successfully applied. 

Graduate training is usually conducted along the lines 
of ‘‘more of the same’’ with the result that about all the 
student acquires is a greater accumulation of knowledge 
and information on the particular phase of the subject 
in which he specialized. This procedure and training, 
of course, makes the man a more valuable specialist and 
one who will probably advance more rapidly in his par- 
ticular line of work. 

Such a plan probably does not represent the fullest 
possibilities of graduate training nor fulfill all the needs of 
industry. The normal undergraduate training qualifies 
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the student with average or exceptional ability to advance 


satisfactorily through the normal channels of specialized 
activity in an industrial organization, and it should be 
recognized that the normal forces of individual competi- 
tion and demands for maximum efficiency of operation 
and output naturally tend to confine a man to a relatively 
limited field of activity in which he is likely to remain if 
his previous training is entirely of a specialized nature and 
if he does not broaden his education and qualifications 
through outside work and training. One of the problems 
with which industrial management is continually con- 
fronted is to find technically trained men with the quali- 
fication of leadership required successfully to direct the 
efforts and activities of others. The qualifications for 
leadership of course involve human characteristics, 
personality, and many other factors, but is it not possible 
that to some extent the deficiency may be influenced by 
limited views and perspectives resulting from education 
in restricted and specialized fields even though the training 
may be basic and fundamental? If this be true, then 
it would seem that there exists the possibility of enlarging 
or expanding graduate student training so that in addition 
to the usual specialized training which is required for the 
purposes and objectives of most courses, there should be 
an opportunity to plan and conduct the graduate work 
so as to broaden its scope in a way that will develop a 
better conception of the importance of and relation be- 
tween the various branches of engineering and science. 


_An understanding of more branches of science and an 


appreciation of their relationship will better prepare the 
student for observing and absorbing information relative 
to the varied over-all engineering operations of a par- 
ticular industry and thus give those who are not content 
to remain in specialized activities a better opportunity 
to prepare for and undertake broader management 
responsibilities. 

Because of its vital interest in the training of students, 
industry would welcome the opportunity to work with 
college faculties in the consideration and development 
of plans to broaden and improve the training for graduate 
engineers along the lines suggested by Mr. Morrow. This 
is a problem of mutual interest, and a closer relationship 
providing for a free exchange of ideas and experiences is 
certain to produce better results. 


A. R. Stevenson, Jr. FetLow A\ce 


Mr. Morrow’s excellent article is of great value in raising 
many questions which stimulate thought on the subject 
of “Graduate Training for Engineers.” In a short space 
there is hardly time to discuss more than two phases of the 
subject. 

1. A few colleges are now turning out doctors of 
philosophy in engineering that are valuable in industry 
as technical engineers. These colleges have at least one 
outstanding professor who, by his excellence in his pro- 
fession and by his personality and character, attracts the 


A. R. STEVENSON, JR., is staff assistant to vice-president in charge of engineering, 
General Electric Company, Schenectady, N. Y. 
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right kind of candidates and gives them training, in- 
spiration, and an opportunity to develop. 
According to well-established tradition, James A. 


Garfield is quoted as saying at an alumni dinner in New 
York City in 1872: 


My definition of a university is Mark Hopkins at one end of a log 
and a student at the other, 


This is the real crux of the situation. There is too 
much tendency today throughout both education and in- 
dustry to put faith in false gods such as organization and 
facilities. These are important, but they are absolutely 
secondary and minor compared to the supreme importance 
of individual inspiration and leadership. Many colleges 
have put too much money in laboratories, in organization, 
in curricula, and in hosts of instructors, and then cannot 
afford to hire the one important element which would 
motivate the whole as the spirit motivates the body, a 
professor who is a great man. 

The value of the degree of doctor of philosophy in the 
fields of physics and chemistry has been recognized more 
widely by industry than the same degree in engineering. 
The reason perhaps is that these fundamental sciences 
can more easily be practiced in a college laboratory. The 
science professors do researches which even though 
theoretical may be called practical in the best sense of the 
word because they lead to useful results. The graduate 
students associating with these professors get the stimulus 
of helping in real creative enterprises. 

The necessity of such practical enterprises as a part of 
education is indicated in the following quotation from 
John Dewey’s book ““How We Think”’: 


The assumption that information which has been accumulated apart 
from use in the recognition and solution of a problem may later on 
be freely employed at will by thought is quite false. The skill at the 
ready command of intelligence is the skill acquired with the aid of 
intelligence; the only information which, otherwise than by accident, 
can be put to logical use is that acquired in the course of thinking. 
Because their knowledge has been achieved in connection with the 
needs of specific situations, men of little book-learning are often able- 
to put to effective use every ounce of knowledge they possess; 
while men of vast erudition are often swamped by the mere bulk of 
their learning, because memory, rather than thinking, has been 
operative in obtaining it. 


The doctors of medicine, law, chemistry, and physics 
get their stimulus largely from men who are practicing 
their professions. 

Engineering has a tendency to deal with projects of 
such magnitude that it is hard to handle them in a labora- 
tory. The teacher of engineering, therefore, is often 
not a practicing engineer who can stimulate his pupils 
by sharing with them real creative enterprises. Graduate 
work would be greatly benefited if the professors handling 
it could all be engaged part time in creative work. 

2. We have all felt the disappointment of going on a 
vacation in search of happiness only to find the experience 
below expectation. Those who search primarily for 
security are the least likely to get it while the audacious 
adventurer is resourceful enough to gain security by his 
own wits. Many, indeed, are the examples of the phi- 
losophy that most worth-while things in life are obtained 
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best as by-products of striving for some other more primary 
objective. It is true in engineering education. Iipthe 
student’s main objective is to learn, he can learn most and 
quickest by reading the work of others; the better it is 
explained, the fewer thoughts he need originate and the 
faster is his progress. That knowledge so gained is of 
little value to him later is recognized, but, if his primary 
objective is to obtain a useful result for someone, he may 
have to think enough to fix firmly the knowledge and the 
fundamentals for future use. A professor who is a current 
leader in engineering has such problems; he can by his own 
pre-eminent ability lead and challenge the brilliant 
student and finally, if he is a true leader, he can inculcate 
in the student a sense of moral and social responsibility 
toward mankind, an essential for those who are to shape 
our technical advance. 

In conclusion: Correct graduate education is not 
primarily derived from well-equipped laboratories or from 
elaborately prepared curricula, but is a by-product of 
producing useful results in association with an inspiring 
leader of outstanding ability on some worth-while pioneer- 
ing adventure. 


|. Melville Stein mMemaer Alce 


Mr. Morrow appears to have taken a fair and square 
look at both sides of the question, and seems to conclude 
that engineering colleges should provide graduate training 
for engineers, provided the program is undertaken in the 
proper way and only after careful study and planning. 

For most of the requirements of the Leeds and Northrup 
Company, preference is given young men who have spent 
four years in college and who are then put through the 
company’s own graduate course, requiring approximately 
one year. However, for research work there is a need for 
men who have done graduate work in college although 
the graduate work need not necessarily be in engineering. 

I agree with Mr. Morrow that it is difficult, if not im- 
possible, to prove a case for or against graduate study in 
engineering. That being so, it would seem to me that an 
experimental approach would be the proper procedure. 
In other words, if graduate engineering courses could be 
established in a limited number of engineering colleges 
and a record were kept of the later achievements of the 
men taking these courses, a factual basis might be es- 
tablished for determining whether or not such courses are 
worth while. 

As Mr. Morrow has indicated, most major technological 
advances are now being made by groups of workers rather 
than by individuals, and under such circumstances, it is a 
real question whether the best results would be obtained 
by physicists and engineers co-operating or by a group 
of superengineers working without the physicists. I am 
inclined to believe that the former is a better arrangement 
than the latter, but am willing to admit that the latter 
group might win out. In other words, it may be difficult 
to obtain in a single individual, even with extended train- 


ing, the proper combination of the free imagination of the 
theorist and the more practical point of view of the engi- 
neer. 

One thing that appears to be lacking in Mr. Morrow’s 
presentation is a consideration of the response of the stu- 
dents themselves. He states that at least four years 
should be devoted to graduate study. May there not be 
a real difficulty in getting the type of man who would 
make a really good engineer, rather than a pure scientist, 
to spend eight or more years in training before taking up 
practical work? Perhaps the answer to this is that what 
is sought is not really a group of “superengineers,’”’ but 
rather a group of ‘‘supertechnologists’”’ or possibly no 
existing terminology is adequate to label the ideal product 
of such graduate courses. In other words, a new name 
may be needed. 


O. W. Eshbach rettow alee 


Agreement with the analysis of the situation and ideal- 
ism in objectives of graduate study for engineers as dis- 
cussed by Mr. Morrow, does not justify an acquiescent 
amen. It implies a challenge to meet a situation which 
is by no means clearly understood. The paradox in it 
is that freedom of development of educational methods 
and facilities has been both the strength and weakness 
of current practice. One questions whether the oppor- 
tunities to experiment have been fully grasped or whether 
unrecognized forces have limited choice and tended 
toward the development of a pattern that is characterized 
by expediency rather than ideal objectives. Certainly 
to judge whether graduate study is justified educationally 
on the basis of the character of industrial needs is adopting 
a poor criteria. It implies the act of following rather 
than leading. 

One vital suggestion in the paper would seem a reason- 
able expectancy in so far as administrative action is 
needed. It is a decided effort toward better integration 
of what is now being done but even this implies objectives 
which are not easy to visualize. There is little doubt 
that in so far as undergraduate instruction is concerned 
there is need for a well-balanced and integrated program 
that permits greater flexibility in later choice of oppor- 
tunity and at the same time would help to break down 
the popular conception that one must graduate in engineer- 
ing with a special designation of proficiency in a traditional 
branch of engineering which is increasingly less prominent 
in creative work in life. If such a change could be ef- 
fected gradually and soundly, the sequel to it would be a 
possibility of organizing graduate study along the more 
ideal pattern which Mr. Morrow suggests. 

It would be unfair to imply that “learning more and 
more about less and less’ characterizes present graduate 
study, but the danger is present and leads to personal 
restrictions likely to be interpreted to the detriment of 
much needed study in mature years. So long as facilities 
and conveniences for study while working are undeveloped 
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in fields of occupational usefulness, formal study of the 
type we now have is not far from the most practical, as 
_ distinguished from most ideal procedure. 


Robert E. Doherty menace Aice 


Mr. Morrow’s discussion of graduate work in engineer- 
ing is the best I have seen. Its presentation of industry’s 
narrow outlook upon the need for men with graduate 
training, of the discursive and shallow nature of much that 
is offered or given by colleges as graduate work, and of the 
inadequacy of faculty personnel fully prepared to lead 
study at high scientific level is, I think, fair; and I there- 
fore agree that if we accepted present experience and 
practice as the sole bases for judging the case, we should 
have few reasons for planning graduate training. 

But I also agree that we should look elsewhere for the 
guiding light. If colleges had been guided in the early 
stages of engineering education by the prevailing opinion 
of industry as to the need of college training, they would 
probably have concluded that work for the bachelor’s 
degree was unnecessary or futile, and that even if some 
study beyond high school did seem worth while, it should 
be thoroughly ‘‘practical.’’ One does not have to go 
back to beginnings to find this point of view; it still 
lingers unbelievably. The prevailing opinion of indus- 
try is not a competent guide as to whether high-grade 
graduate work in engineering is desirable, because very 
few industries know what it is to have full-fledged applied 
scientists around the place. I do not mean doctors of 
philosophy in chemistry or in physics or in any other single 
field of physical science whose training has hardly touched 
applied science. There are many of these in industrial 
and educational research laboratories, where they belong, 
and some of them are doing fine research jobs in uncover- 
ing basic scientific knowledge. Nor do I mean the usual 
engineering graduate, who certainly is, in a degree, an 
applied scientist; nor yet the masters of science in engi- 
neering, most of whom are, in this same degree, such 
scientists. JI mean, as I understand Mr. Morrow means, 
men who really understand the basic principles and facts 
of those aspects of physical science that underlie a broad 
field of engineering, and who have cultivated intellects— 
disciplined in those essential attitudes and techniques that 
will make it possible to deal effectively with knotty 
problems of applied science beyond the boundaries of 
precedent. 

For light we should look not only inwardly, as Mr. 
Morrow suggests, but as well to a few industries where 
there are representatives of the kind of applied scientists 
we havein mind. A few industries have set up educational 
programs to train such scientists because they could not 
get them from colleges. To study the methods and ex- 
perience of these would add greatly to, and I am sure 
would largely confirm, the idealistic concept of graduate 
study Mr. Morrow has portrayed. Moreover, if I may 
offer another illustration, not altogether without preju- 


dice, I would suggest that the program for the doctorate 
in electrical engineering at Yale University be examined. 
Whether it will accomplish the purpose for which it was 
designed is yet to be seen, but it was at least framed with 
definite end-objectives in view at each stage, and those 
objectives are almost precisely those Mr. Morrow has 
specified. 

There are, however, two or three points in his plan on 
which I would comment. One is the extent of factual 
knowledge required at the start. This should be limited 
to the utmost minimum required to implement theory, or, 
as he says, “focus the abstract scientific knowledge.” 
This minimum is still of very large scope, and to settle 
upon the minimum essentials in a rounded-out, integrated 
program is one of the most difficult educational problems 
I know. But it is solvable. It must be remembered 
in any study of this matter that the best place to acquire 
the specific facts of a specific job or problem is on the job. 
This lesson, by the way, is yet to be learned even in under- 
graduate work. 

Another point is that “the man needed by technological 
industry must be able to state his variables at the start of 
a problem...’ If the problems are of the type I believe 
the author has in mind, I should regard this as optimistic. 
I’ve never seen anyone who could do it and know that he 
had stated them all at the start. But I agree that the 
more he can identify at the start, the better. 

And finally, I think I probably see greater reason than 
he does for insisting on reasonable literacy regarding the 
interdependence of social and technological developments. 
I contend that unless we are content to give merely lip 
service to the theory of democracy, we should set down 
as a specification that professional men, especially those 
in science and engineering, should not be socially illiterate. 


R. W. Sorensen FELLOW AIEE 


Mr. Morrow’s timely and comprehensive article pre- 
sents almost every angle of the subject as expressed 
by many persons of varied experience and attitude toward 
education who were interviewed by him. Assuming that 
his title, ““Graduate Training for Engineers,’ means a 
program of study and research carried on in residence at 
a technical college by men who have completed a regular 
four-year college course, I would like to supplement his 
paper by citing some observations and results within the 
scope of my own experience. 

My first premise is that the art and science of engineer- 
ing now have reached a stage where graduate schools for 
engineers are absolutely essential for the continuance of 
the engineering profession on the high plane it now has, 
and on the plane which we all desire and which is the goal 
of the four Founder Societies, the Engineers Council for 
Professional Development, the Society for the Promotion 
of Engineering Education, and the National Council of 
State Boards of Engineering Examiners. 

If this point is well taken, the next question is, “Who 
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should take graduate engineering courses and what sub- 
jects should be included in graduate curricula?” I 
believe that one-fourth or perhaps one-third the young 
men now graduating from four-year engineering courses 
should take at least one year of graduate work. The 
courses for those who take only one year of graduate 
work should not differ greatly as to type from the under- 
graduate upper-division courses of our better engineering 
colleges; that is, the one-year graduate curricula should 
include courses which enable the student to get well 
acquainted with special subjects such as long transmission 
lines, advanced work in the characteristics of electrical 
machinery, laboratory work of research nature, and to 
obtain increased facility in the use of differential equations 
and other advanced mathematics and physics as applied 
to engineering problems. If one-fourth to one-third of 
the engineering graduates from four-year courses continue 
for a year or more of graduate work, the undergraduate 
courses may also be improved by deferring some of the 
special technical subjects now given in the senior year 
to the graduate school and using the time thus made 
available in the undergraduate years for the humanities 
to an amount equal perhaps to 25 per cent of the total 
time available for study in the four undergraduate years. 
This may well be done to good advantage for all men 
taking engineering courses, because the undergraduate 
courses will still contain sufficient technical content to 
enable engineering graduates to carry on all the technical 
work involved in many phases of our profession and at the 
same time will give the four-year-course men a better 
general knowledge, thus better fitting them for many 
semitechnical and management positions than can be done 
by courses in which practically all the time of the under- 
graduate years is devoted to technical subjects. 

Furthermore, the natural expectation is that the men 
who will take graduate courses are the men who because of 
their own desires and superior aptitude in the strictly 
technical phase of engineering have been encouraged 
by their teachers to take graduate work. My experience 
has shown that students mature very much more during 
their fifth year of work than during any of the four under- 
graduate years and that they obtain a well rounded grasp 
of the whole scope of what constitutes the work of an 
engineer, far in excess—as measured by time spent—of an 
added college year. 

Graduate engineering colleges should also provide for a 
very select group of men of special ability three or four 
years of graduate work leading to the doctorate degree. 
The number of students who can qualify for and profit 
by this larger amount of graduate work probably is not 
more than five per cent of the number graduating from 
the four-year undergraduate engineering courses. Gradu- 
ate curricula for such men should not be made up, to any 
great extent, of engineering courses designed to make 
men more proficient in the same type of technical work 
as that included in undergraduate courses, but rather the 
course work of graduate curricula for doctorate-degree 
engineers should be made up very largely of advanced 
courses in modern physics and mathematics, which with 
a bit of economics and chemistry coupled with ‘‘tie in’’ 
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engineering courses and an engineering research problem, 
constitute a well rounded whole. In order to have such 
an arrangement function effectively, co-operation is 
absolutely essential between the science and mathematics 
faculties and the engineering faculties, so close that all 
departmental division lines are practically eliminated. 
Of course, it goes without saying that such a condition 
can exist only when the colleges concerned have outstand- 
ing science and mathematics departments sufficiently 
staffed by men who know what the engineer is trying to 
do and who are sympathetic with his program to care for 
the engineers who wish to take that work. 

For 15 years I have had a part in assisting a considerable 
number of young electrical engineers through graduate 
engineering courses of this type. During that entire time 
—which also includes our recent depression years—the 
demand for men who have completed the work for their 
doctorate degrees has greatly exceeded the supply. 
Electrical engineers with doctorate degrees thus educated 
have been employed at premium starting salaries by 
colleges and by industry. In fact, the demand for such 
men and for the men who have completed one year of 
graduate work by industry has been so much greater than 
the California Institute of Technology graduates avail- 
able that Mr. Morrow’s statement—‘‘some manufacturing 
executives say it is foolish for engineering colleges to give 
graduate work’’—gives me no concern. 

There is much more I would like to say regarding ex- 
periences in conducting graduate work, but to do so 
would make my discussion as lengthy as the paper. 

My second premise is that the engineers who are the 
leaders in the profession at the time our present college 
men reach middle life will include many who have taken 
graduate work even unto the doctorate degree and that 
the next generation of engineers following these men will 
find graduate work almost absolutely essential to leader- 
ship, to the same degree as it has been so found by physi- 
cians, physicists, chemists, mathematicians, biologists, 
attorneys, and others, all of whom have found that the 
men occupying the better positions and enjoying the 
greater professional prestige are the men who for the most 
part have continued graduate work over a sufficient 
period to warrant the acquirement of a doctorate degree. 

If Mr. Morrow’s paragraph which reads as follows: 


As a general conclusion we may say that present graduate work is 
without completeness or unity in plan or policy; is taught by over- 
worked or incompetent teachers; is without adequate experimental 
facilities, has relatively few students enrolled and only a few of these 
are qualified to do the work. We have few reasons to base plans for 
graduate training upon present experience and practice. There are 
sound reasons, however, for studying the present situation and build- 
ing upon the good things found in past experience. 


in general is correct, I would like to call attention to the 
fact that there are a number of engineering colleges to which 
the statements in that paragraph do not apply. Those 
colleges have not tried to offer graduate work for large 
numbers nor have they provided graduate engineering 
courses until after outstanding science and mathematics 
departments with courses available to engineering students 
had been well established. After having thus provided 
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_ these proper conditions for graduate work, the colleges 


I have in mind have established definite policies for 
graduate work which include unified and complete courses 
taught by competent and not overworked teachers pro- 
vided with adequate experimental facilities in the way of 
laboratory space and equipment. To me it is perfectly 
clear that colleges which cannot arrange such a graduate 
program should not undertake engineering graduate work 
at all, or at least should not plan for more than one 
year of such work. I make the special classification re- 
garding the one-year course because one year of graduate 
work, as has been stated, can well be along lines of the 
undergraduate engineering work, which does not demand 
correlated extensive graduate science and mathematics 
courses. 

Particularly during the recent ten depression years a 
year of graduate work has had great value in making a 
way to employment possible for many men who could not 
obtain any satisfactory engineering positions at the end of 
their four-year courses, but who developed greatly during 
a year of graduate work and obtained at the end of their 
fifth year in college good engineering positions in places 
which seemed entirely closed to them at the time of 
graduation from the undergraduate courses. 


Leonard F. Fuller reow aice 


Mr. Morrow’s views are idealistic, as he says, and rightly 
so, for that attitude is required for progress in the complex 
problems of education. The continued interest of the 
engineering profession in the training of young engineers 
is necessary for the guidance of the educators upon whom 
rests the responsibility for final decisions in such matters. 
Because of his teaching experience, Mr. Morrow speaks 
from first-hand knowledge and impressions, and his ideas 
are worthy of the most thoughtful consideration. I hope 
his article will occasion widespread discussion among 
engineers and educators. 

Surely there will be general agreement that graduate 
study should be under competent men; that the physical 
plant should be of the best; that it is desirable for teachers 
of engineering to be active in the practice of their profes- 
sion; and that some instruction should be by professors 
in departments outside the college of engineering, such as 
physics and mathematics. Undoubtedly the training of 
both undergraduates and graduates should be rigorous 
and broad within reasonable limits, for excessive speciali- 
zation produces the man frequently referred to as having 
learned so much about so little that he knows nearly 
everything about nothing. But I do not think our leading 
engineering schools are failing to meet the situation. 
Present conditions do not justify serious concern over the 
shortcomings Mr. Morrow mentions. 

Let us examine the facts that support this viewpoint 
and in doing so let us realize that graduate training is 
merely one of many steps in the life of a successful engi- 
neer who will continue to study to the end of his days. 


His college training, undergraduate and graduate, is 
primarily for the purpose of teaching him how to study 
and how to think in the ways that generations of engi- 
neers have found necessary and best. If he masters the 
fundamentals of engineering technology and approach and 
learns how to make intelligent use of libraries and the 
information obtainable from other men, the student is 
equipped to proceed thereafter with further study under 
his own power in whatever direction the practice of his 
profession may require. 

In well-organized graduate schools, students now have 
ample opportunity to work under the best men in the 
departments of mathematics, physics, and chemistry as 
well as of engineering. In leading colleges the limitations 
to the graduate training of engineers are not the lack of 
proper courses, or laboratories, or men. Nor are they 
to be found in the better students themselves except for 
the fundamental fact that graduate study cannot, even 
under the most ideal circumstances, take the place of and 
develop a man as will the experiences and responsibilities 
of actual practice. By this I mean that the strongest 
of faculties, having at its disposal the finest of laboratory 
and library facilities, could not train the most carefully 
selected and brilliant students to be well rounded engi- 
neers in 4 years or 40 years of graduate study. We must 
not overlook the human factors of the student himself. 
Engineering training reaches the saturation point for 
the best students after three or four years of graduate 
work following the bachelor’s degree. For most students 
the saturation point is reached much earlier, depending 
upon the scholastic abilities of the individual, and for 
many it is reached before the end of a four-year cur- 
riculum. The young engineer must transfer from the 
school of engineering or science to the school of life and 
engineering experience for continued progress. If he is 
the right man and has it in him, he will develop as an 
engineer and a leader of men. If he does not possess the 
necessary qualifications, he will not advance. His college 
studies and degrees are not substitutes for performance 
inindustry. Graduate study cannot make him an experi- 
enced engineer. 

For these reasons industry cannot offer the young man 
with graduate training, no matter how fine it may be, a 
starting salary much higher than that paid the four-year 
graduate, but the superior training of the young engineer 
with an advanced degree, if he possesses other necessary 
attributes, will assist him to demonstrate superior ability 
to his employer and to advance more rapidly in his chosen 
profession. 


Karl T. Compton rettow A\ce 


After reading Mr. Morrow’s article on this subject, I 
immediately admit two personal reactions: (1) I very 
largely agree with his general thesis, though not with all 
of the opinions which he quotes; (2) there are many points 
in Mr. Morrow’s article which arouse in me an instinctive 
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desire to discourse at length—a reaction which I shall hold 
in reasonable check. These reactions are a tribute to the 
stimulating character of the article. 

Consider first the question of “market survey.’’ Un- 
doubtedly a survey of openings for engineers with post- 
graduate training is an important element in studying 
the desirable degree of participation by engineering 
schools in this aspect of engineering education. Such an 
analysis might show that the supply greatly exceeds the 
demand in mass, without proving that postgraduate work 
in some fields and for some types of men might not be 
the most important contribution which any engineering 
school could make. There are many situations, which can 
be easily called to mind, in which the employers are far 
behind the engineering educators in perspective and rec- 
ognition of the opportunities and needs in industry. 
There are other cases in which this situation is reversed. 
The first point which I would make therefore is that any 
market analysis, to be of much value, would have to be 
carefully analyzed with reference to the needs and op- 
portunities of particular situations by men whose vision 
is far beyond the average, and also that a detailed 
analysis and not a mere statement of average opinion 
or average conditions would be significant. 

Certain facts of the real or potential market will, I 
think, be generally admitted. In some fields of engineer- 
ing, as in the sciences, postgraduate training is now not 
only desirable but, for many kinds of work, is almost 
prerequisite. These are generally the types of engineer- 
ing, like chemical, communications, and electrical, whose 
development on the heels of science has been most rapid. 
Other lines of engineering which have been more static, 
such as civil or mechanical engineering in their most com- 
mon applications, are not so generally dependent upon 
more advanced academic training, and undoubtedly in 
a majority of cases practical experience at work is more 
valuable than postgraduate training in college except 
where the objective is some aspect of the profession which 
is more highly specialized, or developing more actively, 
or more dependent on mathematical and scientific back- 
ground. If a mechanical engineer, for example, is to be 
a draftsman or a routine designer or operator of machinery, 
I see little value in graduate work; if he is to be an expert 
in fluid flow or strength of materials or the design and 
improvement of engines, then he can find in a good 
postgraduate department of mechanical engineering a 
great deal of valuable training which otherwise he could 
secure, if at all, only through disproportionate time and 
effort. My second point therefore is that the type of 
engineering activity toward which the student is headed 
(assuming his own inherent qualifications for this field) 
determines largely the degree of advantage of pursuing 
graduate work. 

Another related consideration has to do with the 
organization of industry itself. In a highly organized 
industry like the telephone industry, the most valuable 
training for an engineer is probably in mathematics and 
physics, preferably including graduate work, and in the 
fundamentals of electrical engineering. The more special- 
ized training for work in the company can be secured more 
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competently and satisfactorily from the standpoint of the 
company after the young man has taken employment 
and through close association with the organized group of 
experts to which he is assigned. Ina less highly organized 
industry however, such as the textile industry, there is 
relatively little opportunity for a young engineer to secure 
this type of specialized training from his associates, and 
here forward-looking educational institutions may provide 
training for certain advanced types of work far beyond 
anything likely to be available to the young employee 
in the industry. These facts again indicate that graduate 
training has a very important place to meet specific situa- 
tions and that these situations may vary from decade to 
decade as industry develops. 

Mr. Morrow stated that ‘‘there is a realization that the 
men now most active on the advance fronts of industry are 
the doctors in physics and chemistry.”” My observation 
has been that much of the most valuable research and 
training in the postgraduate engineering schools has been 
in the applications of physics and chemistry to the solution 
of engineering problems and the development of new engi- 
neering techniques. Extraordinarily satisfactory results 
have come from the infiltration of a few good research 
physicists or chemists into engineering departments where 
the co-operative attack on engineering problems jointly 
from the scientists’ and engineers’ points of view has 
been exceedingly fruitful. Graduate students, trained in 
such an atmosphere, have been found to be particularly 
valuable to industry in developmental work. 

I have in mind a young man trained through post- 
graduate work as a mathematician and mathematical 
physicist, who then went on with postdoctorate study and 
research on the quantum theory of magnetism. In view 
of this highly theoretical background I was later very much 
interested to hear the head of the development laboratory 
of one of our great steel companies say that his people had 
secured more effective practical help from this young man 
than from any of their other consultants. I know of 
several other similar cases. 

My conclusion is that postgraduate work in engineering 
can be exceedingly valuable for some situations and for 
some men. ‘This is particularly true in the line of research 
and new development where no adequate alternative 
to postgraduate training exists. To some extent post- 
graduate training is also a practical necessity because the 
increasing demands for fundamental training in the 
sciences and the basic principles of engineering, combined 
with the enormously expanded scope of engineering 
knowledge, have made it necessary to go beyond the 
traditional four years of engineering education in order 
to secure a working knowledge of many branches of the 
subject. 

If anyone really believes that there is not a market 
demand for engineers with postgraduate training, let him 
occupy for a while the presidential chair of an engineering 
school and talk to the continual succession of practical 
men from industry who come to request the establishment 
of specialized and therefore graduate courses in a far 
wider variety of subjects than any engineering school has 
considered it wise to undertake. 
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Of Institute and Related Activities 


North Eastern District Meeting 
and Student Branch Convention 


F iar DETAILS are being completed 
for the North Eastern District Meeting of 
the AIEE to be held at Springfield, Mass., 
May 3-5, 1939. Headquarters will be at 
the Hotel Kimball and arrangements have 
been made to house those attending in this 
hotel and other hotels in the city. Spring- 
field, situated in the Connecticut River 
Valley, is the center of a growing and 
prosperous industrial area. An attractive 
program of entertainment, inspection trips, 
and technical sessions has been arranged 
by the District meeting committee under 
the chairmanship of W. O. Henschke. 


ENTERTAINMENT 


A stag smoker will be held Wednesday 
evening, May 3, at the Highland Hotel. 
An interesting speaker has been secured for 
this event and in addition a magician anda 
hypnotist have been scheduled on the 
program. A buffet luncheon also will be 
served. 

On Thursday evening an informal mixed 
banquet will be held at the Hotel Kimball 
with Doctor John L. Davis as the principal 
speaker. 

A women’s entertainment committee is 
engaged in arranging entertainment for the 
women. A trip to Northampton with 
luncheon at Wiggins Old Tavern is planned 
for one day; a trip to Storrowtown is 
planned for another day; and a visit to the 
shopping district. 


TECHNICAL SESSIONS 


Six sessions are being arranged. One of 
these is a general session with one or pos- 
sibly two addresses by speakers of national 
prominence on economics or general sub- 
jects of nationwide importance. 

Other sessions will deal with industrial 
power applications, power generation and 
air circuit breakers, power transmission, and 
selected subjects. Friday morning will be 
devoted to two student sessions in which 
papers will be presented by students from 
several of the universities and colleges with- 
in the District. 


INSPECTION TRIPS 


The East Springfield works of the West- 
inghouse Electric and Manufacturing Com- 
pany, the United States Armory, and the 
many varied industries in and about Spring- 
field afford excellent opportunity for in- 
teresting and instructive insight into these 
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industries. Tickets can be obtained at the 
registration desk and will be 25 cents for 
each trip; transportation will be provided 
for those desiring it, at no additional ex- 
pense. The following schedule has been 
arranged: 


Wednesday afternoon, May 3 


1. Bigelow Sanford Carpet Company, Thompson- 
ville, Conn. This plant, which is almost a hundred 
years old, manufactures a full line of rugs and 
carpets, and is one of the largest plants of its kind 
in the country. 


2. Stevens Paper Company, Westfield, Mass. The 
plant that will be visited manufactures a high-grade 
kraft paper of extreme thinness, which is used 
principally as a solid dielectric in the manufacture 
of capacitors. 


Thursday afternoon, May 4 


1. Chapman Valve Manufacturing Company, 
Indian Orchard, Mass. This company has two 
electric furnaces which are used in casting special 
alloy steels, used in their valves. The furnaces 
will be in operation during the trip. 


2. Package Machinery Company, Springfield. 
This company manufactures a varied line of pack- 
ing and wrapping machines. 


3. United States Armory, Springfield. The chief 
product made here has been the Springfield rifle, 
and the new semiautomatic rifle is now in produc- 
tion. In addition there is a large museum con- 
taining both early and modern weapons of all 
kinds. 


Friday morning, May 5 


1. Westinghouse Electric and Manufacturing Com- 
pany, East Springfield. This plant manufactures 
a complete line of domestic and commercial re- 
frigerators, air conditioning equipment, and small 
motors for fans, vacuum cleaners, and other appli- 
ances. 


Friday afternoon, May 5 


1. Fisk Rubber Company, Chicopee, Mass, This 
plant, which manufactures chiefly tires, also makes 
tape, belts, and other rubber products. 


2. Pratt and Whitney Aircraft Corporation, Hart- 
ford, Conn. The various divisions of this corpora- 
tion manufacture aircraft engines, propellers, and 
airplanes. 


Those wishing to visit either the United 
States Armory or the Pratt and Whitney 
aircraft plant must signify their intention 


submit proof of citizenship by a birth 
certificate or other acceptable means, In 
lieu of a birth certificate, a certificate from 
a town clerk stating that the holder is a 
registered voter, an army or navy dis- 
charge certificate, a pilot’s license, or a 
passport will be acceptable as proof of 
citizenship. Women will not be admitted 
to the Armory or Pratt and Whitney plant, 
but may visit the Armory Museum if a 
sufficient number is interested. 


HOTELS AND REGISTRATION 


In an accompanying tabulation is given 
a list of the principal hotels iu the city, 
together with the daily rates, European 
plan. Students may secure rooms at the 


Headquarters for the meeting are at Hotel 
Kimball, Springfield, Mass. 


YMCA, which is adjacent to the meeting 
headquarters, at $1.00 for one night or 
$1.50 for two nights. Members should 
make their hotel reservation directly with 
the management of the hotel they choose. 

Advance registration will greatly assist 
the committees making arrangements and 
will avoid congestion on arrival. For this 
purpose an advance registration card will 
be sent to members in the District and 
nearby territory. A _ registration fee of 
$2.00 will be charged all nonmembers except 
Enrolled Students and the immediate 
families of members. 


COMMITTEES 


District Meeting Committee: W. O. Henschke, 


chairman; C. L. Dawes, vice-president, AIEE; 
by Wednesday noon and be prepared to R. G. Lorraine, District secretary-treasurer; 
Hotel Rates in Springfield, Mass. 
Kimball Highland Charles Bridgeway 
Single—hot and cold water...........-- $2500 2250 sei $150) 2:00) 5.7 siete 1-0. Oran ere $1.50, 1.75 
Double—hot and cold water........... 400 7S asisgie tes 2 BU p OAs cnt ails 2.505300 cess. 0 Ee! 
Single—with SHOWEL.......-+cesescccscerenvccceccverssesverscsscereseseserersssercrece oe 
Womble wit StOw.elead 5 vis) otc aloielelcielwicia o's \e.s 61s) 0)a\e\s\0\e/0\e/e\0)s\e\eleale ae © visiale bisis oles soeieieis s's 010 80 sie 3 
Single—_with SETS Elec 6 ROP OTIC AOE UO met ara/cta/ers ets 2.00-3.00....... 2.50, 3.00.......2.50, 3.00 
Double—with bath........-.s.cceeses 25 0) i evayaisyaie res 3.50—5.00....... 3.50-4.50....... 3.50, 4.00 
Se eS SSS SS Se eee 
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Daylight Saving Time 


Advance copies of papers will be made available as papers are approved. 

If ordered by mail, price ten cents per copy; if purchased at Institute 

headquarters or at the meeting, price five cents per copy. The an- 

nouncement of the meeting to be sent to members within the District 

and nearby territory will carry an order form for those who wish to 
order advance copies of papers. 


Wednesday, May 3 


9:00 a.m.—Registration 
10:00 a.m.—Industrial Power Applications 


J. D. Wright, presiding 


TURBINE-ELECTRIC TEXTILE RANGE Drives, E. L. 
Richardson, General Electric Company. 


CHARACTERISTICS AND POWER REQUIREMENTS OF 
SPINNING FRAmgs, E, A. Untersee, General Electric 
Company. 
ELECTRICAL EQUIPMENT ON MACHINE TOOLS, 
B. P. Graves, Brown and Sharpe Manufacturing 
Company. 


2:00 p.m.—Power Generation 


HyDROGEN-COOLED TURBINE GENERATOR, D. S. 
Snell, General Electric Company. 


EXPERIENCE WITH HyDROGEN-COOLED TURBINE- 
GeneErRATORS, M. D. Ross and C. C. Sterrett, 
Westinghouse Electric and Manufacturing Com- 
pany. 

Some Factors IN THE MECHANICAL DESIGN OF 
HIGH-SPEED TURBOGENERATORS, S. H. Mortensen 
and J. J. Ryan, Allis-Chalmers Manufacturing 
Company. 


MECHANICAL PROBLEMS INVOLVED IN THE DESIGN 
or Two-PoLE TURBINE GENERATORS, C. M. Laf- 
foon and B. A. Rose, Westinghouse Electric and 
Manufacturing Company. 


Thursday, May 4 


10:00 a.m.—General Session 


J. P. McKearin, presiding 


Arrangements are being made for two guest 
speakers of national prominence to deliver lectures 
preferably on economic subjects of nationwide im- 
portance. 


2:00 p.m.—Power Transmission 


K. B. McEachron, presiding 


CARRIER-CURRENT LOSSES MEASURED AND INTER- 
FERENCE MINIMIZED ON BOULDER-LOS ANGELES 
TRANSMIssIon Lines, J. D. Laughlin, Bureau of 
Power and Light, City of Los Angeles, and W. E. 


Pakala and M. E. Reagan, Westinghouse Electric 
and Manufacturing Company. 


DieLectrRic STRENGTH OF PorcELAIN, P. L. 
Bellaschi and M. L. Manning, Westinghouse 
Electric and Manufacturing Company. 


Corona DISCHARGE ON RUBBER-INSULATED CaA- 
BLES, E. B. Paine, H. A. Brown, and W. P. Tyler, 
University of Illinois. 


CHARACTERISTICS OF RESTRICTED IONIZATION AND 
Irs RELATION TO VoIDS IN INSULATING MATE- 
rrALs, C. L. Dawes, Harvard University, and 
P. H. Humphries, Tulane University. 


EQUIVALENT CIRCUIT IMPEDANCE OF REGULATING 
TRANSFORMERS, J. E. Clem, General Electric Com- 
pany. 

REGULATING TRANSFORMERS IN POWER-SYSTEM 
Awnatysis, J. E. Hobson, Westinghouse Electric 
and Manufacturing Company, and W. A. Lewis, 
Cornell University. 


Friday, May 5 


9:00 a.m.—Student Sessions 


Professor E. M. Strong is arranging for two parallel 
student sessions, with student members presiding. 


There will be a luncheon meeting for the Student 
Branch counselors and chairmen at the Highland 
Hotel immediately following this meeting. 


2:00 p.m.—Selected Subjects 


RECENT DEVELOPMENTS IN SPEED REGULATION, 
C. R. Hanna, S. J. Mikina, and K. A. Oplinger, 
Westinghouse Electric and Manufacturing Com- 
pany. 


MopERN TRENDS OF AIR CIRCUIT BREAKERS, 
J. W. Seaman, General Electric Company. 


RADIO AS AN EMERGENCY MEANS OF BRIDGING 
Gaps IN WIRE TELEPHONE Lings, J. G. Patterson, 
New England Telephone and Telegraph Company. 


Two-PHASE CO-ORDINATES OF A THREE-PHASE 
Circuit, E. W. Kimbark, Polytechnic Institute of 
Brooklyn. 


THE RBECTIFIER CaLcuLus, W. M. Goodhue, 


Harvard University. 


A New MeEaAsSuRING INSTRUMENT FOR DIRECT 
Current, H. T. Faus and A. J. Corson, General 
Electric Company. 


— Sa = — = 


E. M. Strong, District chairman of student activi- 
ties; F, A. Farron, L. Wetherill, R. J. Underwood, 
C. E. Kilbourne, H. D. Griffith. 


Technical Program: F. R. Longley, chairman; 
L. C. Packer, J. W. Bennett, A. L. Davis, O. A. 
Browne, C. D. Brainard, F. Rogers, O. L. Riggs. 


Student Sessions: E. M. Strong, chairman; E. A. 
Walker, A. G. Conrad. 


Transportation and Trips: R. E. Curtis, chairman; 
J. N. Alberti, J. W. Bennett, J. M. Newton, A. 
Blair, D. L. Ross, J. Carson, L. C. Packer. 


Entertainment: B. W. Durfee, chairman; 
Finn, A. Blair, J. N. Alberti, J. M. Newton. 


Women’s Entertainment: Mrs. J. J. Finn, Mrs. 
L. P. Kongsted, Mrs. W. O. Henschke, Mrs. H. D. 
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Griffith, Mrs. R. E. Curtis, Mrs. F. R. Longley, 
Mrs. F. E. Haskell. 


Hotels and Registration: H. 
J. N. Alberti. 


Publicity; W. S. Scheering, chairman; R. R. 
Menard, Q. A. Brackett. 


F. E. Haskell. 


Passburg, chairman; 


Finance: 


CCIF 1936 Proceedings. An English trans- 
lation of the proceedings of the Comité 
Consultatif International Téléphonique at 
its eleventh plenary meeting in Copenhagen, 
Denmark, June 11—20, 1936, has been pre- 


News 


pared and published by the technical staff 
of the International Standard Electric 
Corporation. The CCIF, an advisory body 
on which are represented telephone admin- 
istrations throughout the world, is con- 
cerned with promoting and co-ordinating 
international telecommunication. Among 
the subjects considered at the 1936 meeting 
were important advances in carrier-on- 
cable, rating of telephone performance, and 
preparation of guiding principles for a 
general European toll-switching plan. The 
present volume deals specifically with 
changes and additions to the proceedings of 
the previous (Budapest 1934) meeting, with- 
out duplicating information already pub- 
lished. Other features are an index cover- 
ing the 1936 and 1934 proceedings, a bibliog- 
raphy of over 1,200 English, French, and 
German publications, a list of CCIF recom- 
mendations in force January 1937, and a 
summary of recommendations made at the 
1938 meeting in Oslo, Norway, many of 
which are already provisionally in force, 
pending approval in 1940. The book, uni- 
form with preceding volumes, contains 338 
pages, is priced at $2.50, and may be ob- 
tained from the general technical depart- 
ment, International Telephone and Tele- 
graph Corporation, 67 Broad Street, New 
York, N. Y. 


Two Districts Announce 


Branch-Paper Awards 


Prize for Branch paper was awarded by 
AIEE District 5 (Great Lakes) to Wendell 
C. Morrison (Enrolled Student) University 
of Iowa, for his paper “‘Synthetic Induct- 
ance,’’ presented April 23, 1938, during a 
joint session of the District committee on 
student activities and the Tri-School (Uni- 
versity of Illinois, Purdue University, and 
Rose Polytechnic Institute) Branch meet- 
ing, at Urbana, III. 

By District 9 (North West) prize for 
Branch paper was awarded to Roy W. 
Warburton and W. Wallace Murdoch for 
their paper ‘‘An Investigation of Some of 
the Properties of a Non-Linear Circuit,” 
presented at a meeting of the University 
of Utah Branch, May 23, 1938. 


Future AIEE Meetings 


South West District Meeting 
Houston, Texas, April 17-19, 1939 


North Eastern District Meeting 
Springfield, Mass., May 3-5, 1939 


Summer and Pacific Coast Conven- 
tion (combined) 
San Francisco, Calif., June 26—30,1939 


Great Lakes District Meeting 
Minneapolis, Minn., September 27— 
29, 1939 


Middle Eastern District Meeting 
Scranton, Pa., October 11-13, 1939 


Winter Convention 
New York, N. Y., January 22-26, 1940 
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By VIRTUE OF its location in San 
Francisco, Calif., the AIEE 1939 combined 
summer and Pacific Coast convention, to 
be held June 26-30, affords unusual oppor- 
tunities to combine business and pleasure. 
The Golden Gate International Exposition, 
recently opened on Treasure Island in 
San Francisco Bay, will be the principal 
“extra curricular” attraction, (An article 
describing electricity’s part in the operation 
of the exposition appears elsewhere in this 
issue.) The San Francisco Bay area is 
noted for its many beautiful homes, fine 
golf courses, and natural attractions such 
as famed Muir Woods, a virgin grove of 
giant redwoods. Within a day’s drive 
are many noted resort areas including 
Del Monte and the Monterey Peninsula, 
Santa Cruz, Yosemite Park, Lake Tahoe, 
and the Redwood Highway. 

The convention committee is making 
extensive arrangements for entertainment, 
sports, trips, and recreation. The business 
features of the convention will begin with 
the annual meeting of the Institute to be 
held Monday, June 26. This meeting will 
be followed by the conference of officers, 
delegates, and members, technical sessions, 
and a general session. The _ technical 
program tentatively arranged is broad in 
scope, embracing the following subjects: 
protective devices, communication, instru- 
ments and measurements, electrical ma- 
chinery, power transmission and distribu- 
tion, industrial power applications, elec- 
tronics, basic sciences, research, automatic 
stations, lighting, and transportation. In 
addition, a joint session with the Institute 
of Radio Engineers is under consideration. 

In addition to the foregoing, the 1939 
convention will depart from the usual 
summer-convention tradition and will in- 
clude student activities on the program. 
Two sessions are to be devoted entirely 
to student papers, and separate conferences 
to discuss student activities are being 
scheduled. Special accommodations for 
students will be available at reasonable 
rates. An unusual opportunity thus is 
being offered to students to participate in 
the convention, the inspection trips, and 
the entertainment features, and also to 
visit the many Pacific Coast attractions. 

Entertainment for women guests is being 
planned by a special committee with Mrs. 
S. J. Lisberger as chairman. In addition to 
scheduled trips and entertainment, the 
women’s committee will arrange, when- 
ever requested, special parties to visit the 


Golden Gate Exposition, and for shopping, 
sightseeing, and bridge. 

Convention headquarters will be in the 
Fairmont Hotel. Since hotel accommoda- 
tions in the city are expected to be in great 
demand throughout the summer, because 
of the Golden Gate Exposition, members 
are urged to make early reservations, 
Accommodations and prices for the prin- 


Golden Gate bridge from midspan, showing 


sodium-vapor luminaire and standard. The 
tops of the main towers are 746 feet above 
sea level 


cipal hotels in San Francisco are indicated 
in an accompanying tabulation, and also 
will be shown in a circular to be mailed to 
Institute members early in May. Members 
are urged to make prompt use of the coupon 
that will be part of that circular; those 
wishing to make earlier reservations should 
write directly to E. A. Crellin, Chairman, 
Hotel Committee, 245 Market Street, 
San Francisco, Calif., indicating the hotel 
of their choice, accommodations desired, 
date of arrival, and names of party members. 

Further details pertaining to the con- 


Principal Hotels in San Francisco, Calif., and Rates 


= 


= 


City Blocks From 


Double Room Suites 


Hotel Headquarters Single Room 
i DS $4200 to. 8100-22 -$6.00 to 12.00...... ast 
eee as hy gos, 5 : eee de Le ae Ayia ANON. yen $10.00 to 12.50 
Rr iichkine |) -......Acroce street....... 6.00 to 7.00 8.00 to 12.00 he ae 15.00 to 25.00 
PPR a ee. BAU -czoa: Godse. fy. Laces 
Soper eta ieee tae tS: : ene Sou te $180.25. MON aR GHIO es | ee 
EEE Oe a eee ye ie re 4.00 to 6.00...... 6_00t0 12.00... ...: ae 


All rates are per day for room with private bath. 
street car. 
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All hotels can easily be reached from headquarters by 
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vention program and its various features 
will be announced in the May issue. 


SPECIAL RAILROAD FACILITIES 


For those traveling from New England 
and the Atlantic Seaboard region the New 
York Central System offers special ac- 
commodations with connections at Chicago, 
Ill., and St. Louis, Mo. Arrangements 
can be made for going and returning via 
any of the diversified routes west of Chicago 
and St. Louis, and stop-over privileges can 
be arranged at almost any point desired. 
For full information and arrangements 
write to T, A. Smith, passenger repre- 
sentative, New York Central System, 466 
Lexington Avenue, New York, N. Y. 
Special sleeping cars will be operated from 
New York to Chicago, picking up addi- 
tional members en route, in the following 
schedules, for the exclusive use of members 
attending from the East: 


Wednesday, June 21, or Thursday, June 22 
New York, N. Y., and Boston, Mass., to Chicago, III. 


Commodore Vanderbilt 


Tea venNew) NOrk vay atieccstateeore eneclerarete 3:20 p.m. 
eave Harmoutn.... csi ane ooo 4:06 p.m. 
ING ARS IN at bin pa Ae) Snide Sut Nem-tklaeen Se 5:59 p.m. 
Boston and Albany New England States 

Leave B ostony aioe. ois sd ene oe 12:50 p.m. 
eave: Worcester cn temiis miscincntciteisuas 1:55 p.m. 
Leave! Soningfhieldca.tiesincieen ee hee 3:07 p.m. 
Leave Pittsfield weracten: steeeornt att 4:34 p.m. 
Atriver ALDAIY a stot actin eirente SINE ee 5:40 p.m. 
Commodore Vanderbilt 

Leave Albany; oo. rayscatelant coueecareieisicre 5:59 p.m. 
Weave Schenectady. .261 50 ve oceans 6:29 p.m. 
eaverU tica ays mutes stein ee 7:55 p.m. 
eave: Syracusen. csiiscciaar neneetaneins 8:54 p.m. 
Weave WOChester aa. ostemsreictieasier te eters 10:21 p.m. 
Dea ve sBiialoj te sary.4.0 erect eeu erases ele 11:25 p.m. 


Thursday, June 22, or Friday, June 23 


Aryive Chica gor.cit, as aie setdeiardeneiere 7:30 a.m. 


CONNECTIONS AT CHICAGO AND St. Louis 


The trains of the New York Central 
System connect at Chicago with all western 
railroads; the following selection of routes 
has been offered: 


Chicago and Northwestern—Union Pacific—South- 
ern Pacific Route via Omaha and Ogden 
Overland Limited 


Thursday, June 22, leave Chicago...... 10:25 p.m. 
Sunday, June 25, arrive San Francisco,. 8:25 a.m. 


Chicago, Burlington, and Quincy—Denver and Rio 
Grande Western—Western Pacific Route, via 
Denver, Gore Canyon, Salt Lake City, and 
Feather River Canyon 


Exposition Flyer 


Friday, June 23, leave Chicago........ 3:00 p.m. 
Sunday, June 25, arrive San Francisco. .10:10 p.m. 


Santa Fe Route via Grand Canyon and Los Angeles 


Grand Canyon Limited 


Thursday, June 22, leave Chicago,..... 10:00 a.m. 
Saturday, June 24, arrive Grand Canyon 8:00 a.m. 
Saturday, June 24, leave Grand Canyon. 8:20 p.m. 
Sunday, June 25, arrive San Francisco.. 9:15 p.m. 


Chicago, Rock Island and Pacific—Southern Pacific 
Route, via Kansas City, Tucson, Phoenix, and 
Los Angeles 


Golden State Limited 


Thursday, June 22, leave Chicago...... 10:15 a.m. 
Sunday, June 25, arrive San Francisco. . 9:00 a.m. 


From St. Louis, Mo., roads with which 
connections are made are the Missouri 
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Pacific, Missouri, Kansas and Texas, 
Cotton Belt, Frisco Lines, and others. 


CONVENTION COMMITTEE 


The personnel of the 1939 summer and 
Pacific Coast convention committee is as 
follows: S. J. Lisberger, general chairman; 
D. I. Cone, vice-chairman; G. C. Tenney, 
secretary; KR. O. Brosemer, treasurer; F. 
S. Benson, A. M. Bohnert, C. F. Bowman, 
©) BY Carpenter, O; B. Coldwell, P.M. 
Downing, C. E. Fleager, L. F. Fuller, L. R. 
Gamble, David Hall, N. B. Hinson, J. P. 
Jollyman, R. E. Kistler, H. J. MacLeod, 
J. A. McDonald, P. J. Ost, G. E. Quinan, 
C. E. Rogers, E. F. Scattergood, R. W. 
Sorensen, H. A. Stingle, and F, E. Terman. 
Subcommittee chairmen: M. S$. Barnes, 
registration; R. J. Cobban, sports; H. W. 
Flye, entertainment and reception; FE. A. 
Crellin, hotel; F. R. George, trips and local 
transportation; J. S. Moulton, publicity; 
Stanley Rapp, transportation; H. H. 
Skilling, student activities; and W. C. Smith, 
program. 


AlEE Executive Committee 
Meets at Headquarters 


A meeting of the executive committee of 
the American Institute of Electrical Engi- 
neers was held at Insitute headquarters, 
New York, N. Y., March 6, 1939, in place 
of the regular meeting of the board of direc- 
tors. 

Present: John C. Parker, chairman, 
C. R. Jones, K. B. McEachron, and W. I. 
Slichter, members of the committee; C. R. 
Beardsley, director; H. H. Henline, na- 
tional secretary. 

Executive committee action on applica- 
tions as of February 21, 1939, was reported 
as follows: 38 applicants transferred to the 
grade of Fellow; 8 applicants transferred 


and 5 elected to the grade of Member; 
66 applicants elected to the grade of As- 
sociate; 79 Students enrolled. 

A report of a meeting of the board of 
examiners held February 16, 1939, was 
presented and approved. 

Disbursements in February, amounting 
to $27,448.57, were reported by Chairman 
Jones of the finance committee and ap- 
proved. 

Authorization was given for the organiza- 
tion of a Mansfield Section of the Institute. 

Upon the recommendation of the commit- 
tee on communication and the technical pro- 
gram committee, approval was given for 
the holding of a joint session with the In- 
stitute of Radio Engineers during the com- 
bined summer and Pacific Coast convention 
of the AIEE in San Francisco, June 26-30, 
subject to concurrence by the summer- 
convention committee. 

As recommended by the standards com- 
mittee, a Test Code for Apparatus Noise 
Measurement, which had been prepared 
under the auspices of the subcommittee on 
sound of the standards committee and was 
a revision of the test code which was 
printed in a preliminary form in the Septem- 
ber 1937 issue of ELECTRICAL ENGINEER- 
ING, was approved for publication. 

The executive committee confirmed the 
tentative acceptance by the president of 
an invitation to appoint a representative 
of the Institute to serve on a joint commit- 
tee of leading military and professional 
societies, which was being organized for 
the purpose of holding a National Indus- 
trial Preparedness Dinner in New York on 
the evening of April 5, 1939. Past President 
F. B. Jewett was appointed by the presi- 
dent as such representative. 

As requested by the Institution of Elec- 
trical Engineers, the national secretary 
was empowered to make the necessary 
arrangements for the presentation to 
Doctor W. D. Coolidge, at an Institute 
meeting, of the Faraday Medal, recently 
awarded to him by the IEE. 

Report was made of the attendance of 
President Parker and National Secretary 
Henline at the annual meeting of the Engi- 
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A view in Cascade Valley, Calif., with Mt. Isaac Walton in the distance. 


’ : This is typical of 
many scenic spots that may be enjoyed by those attending the AIEE 1939 combined summer 
and Pacific Coast convention 
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neering Institute of Canada, in Ottawa, 
Ont., February 14-15. 

Other matters were discussed, reference 
to which may be published elsewhere in this 
issue or in future issues of ELECTRICAL 


ENGINEERING. 


AIEE Members Invited to 
W orld Automotive Congress 


A coast-to-coast program features the 
1939 World Automotive Engineering Con- 
gress of the Society of Automotive Engi- 
neers, in which AIEE members have been 
invited to participate. Opening in New 
York, N. Y., May 22, for a five-day session, 
the congress will proceed to Indianapolis, 
Ind., to attend the 500-Mile International 
Sweepstakes on May 30, hold meetings 
in Detroit, Mich., May 31 to June 2, and 
close with a three-day session in San Fran- 
cisco, Calif., ending June 8. 

Various aspects of aircraft development 
will be among the automotive engineering 
problems considered by the congress, with 
many of the papers presented by European 
authorities; 35 foreign governments and 
over 30 technical societies abroad have been 
invited to take part in the program. 

The five-day technical program in New 
York will include sessions on aircraft, air- 
craft engines, fuels and lubricants, passen- 
ger cars, passenger car bodies, transporta- 
tion and maintenance, trucks, busses, and 
railcars, Diesel engines, and tractor and 
industrial power equipment. ‘No technical 
sessions are scheduled for the Indianapolis 
visit, but members will have opportunity to 
inspect the mechanisms of the cars that 
will take part in the race. At Detroit 
delegates will inspect operations at various 
automobile plants and attend a technical 
session at the General Motors proving 
ground. Sessions on aircraft, transporta- 
tion and maintenance, fuels and lubricants, 
and Diesel engines will be held during the 
final three days at San Francisco. 

Both the New York and San Francisco 
expositions are honoring the delegates to 
the Congress, May 24 having been desig- 
nated ‘‘World Automotive Engineering Day’’ 
at the New York World’s Fair, and the 
week of June 5, ““World Automotive Engi- 
neering Congress Week”’ at the Golden Gate 
International Exposition. 

Any Institute members interested in at- 
tending the congress may obtain detailed 
information from the Society of Automotive 
Engineers, 29 West 39th Street, New York, 
NoY. 


To Institute Members 
Planning Trips Abroad 


Members of the Institute who contem- 
plate visiting foreign countries are reminded 
that since 1912 the Institute has had recip- 
rocal arrangements with a number of foreign 
engineering societies for the exchange of 
visiting member privileges, which entitle 
members of the Institute while abroad to 
membership privileges in these societies for 
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a period of three months and members of 
foreign societies visiting the United States to 
the privileges of Institute membership for a 
like period of time, upon presentation of 
proper credentials. A form of certificate 
which serves as credentials from the Insti- 
tute to the foreign societies for the use of 
Institute members desiring to avail them- 
selves of these exchange privileges may be 
obtained upon application to Institute head- 
quarters, New York. The members should 
specify which country or countries they ex- 
pect to visit, so that the proper number of 
certificates may be provided, one certificate 
being addressed to only one society. 

The societies with which these reciprocal 
arrangements have been established and are 
still in effect are: Institution of Electrical 
Engineers (Great Britain), Société Fran- 
gaise des Electriciens (France), Association 
Suisse des Electriciens (Switzerland), Asso- 
ciazione Elettrotecnica Italiana (Italy), 
Koninklijk Instituut van Ingenieurs (Hol- 
land), Verband Deutscher Elektrotechniker 
E. V. (Germany), Norsk Elektroteknisk 
Forening (Norway), Svenska Teknolog- 
foreningen (Sweden), Stowarzyszenie Elek- 
trykow Polskich (Poland), Elektrotechnicky 
Svaz Ceskoslovensky (Czechoslovakia), The 
Institution of Engineers, Australia (Aus- 
tralia), Denki Gakkwai (Japan), and South 
African Institute of Electrical Engineers 

' (South Africa). 


AIEE Members Invited to 
Paris Television Meeting 


A meeting of a section of the Société 
Francaise des Electriciens for the presenta- 
tion and discussion of a comprehensive 
series of papers on television by French 
engineers is to be held in Paris during a 
week in November 1939. The Société 
has invited members of the AIEE to attend 
the meeting and participate in the dis- 
cussions. The papers will be published 
in the Bulletin of the Société after the 
meeting, and copies will be sent to American 
engineers who attend. 

Institute members who expect to attend 
the meeting are requested to notify the 
national secretary who will transmit the 
information to Paris. 


27 North Electric Men 
Apply for AIEE Membership 


As an outgrowth of the formation of the 
Mansfield (Ohio) division of the AIEE 
Cleveland Section, 27 employees of the 
North Electric Manufacturing Company, 
situated in the neighboring city of Galion, 
have applied for membership in the AIEE. 
Names of the applicants were posted in the 
“Membership” department of the March 
issue. 

When the Mansfield division was organ- 
ized last December (EE, Jan.’39, p. 39) the 
five members of the Institute in the North 
Electric Company took a very active part 
in the new division’s affairs. These five 
men, F. R. McBerty, H. F. Herbig, H. O. 
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Whiteley, W. E. Ballentine, and J. M. Rob- 
inson, brought a number of the prospects 
to the meetings and helped to interest them 
in joining the Institute. When the mem- 
bership drive got under way in the com- 
pany, J. P. M. Blackhall, one of the appli- 
cants, headed up the activity, contacted all 
the prospects, and saw that all the blanks 
were filled out. It is noteworthy that Mr. 
McBerty, president of the company, was so 
vitally interested in the Institute that he 
arranged to have the company pay the 
entrance fee for each of the applicants. 
When the Mansfield division was first 
organized there were 32 members in the area 
being served. Including the North Electric 
group, a total of 35 applications has been 
secured to date, bringing the total number 


of members and applicants in the Mansfield 
area to 67. 


AIEE Members Invited to 
High-Voltage Conference 


Members of the AIEE have been invited 
to attend the tenth meeting of the Inter- 
national Conference on Large High-Voltage 
Systems (Conference Internationale des 
Grands Réseaux Electriques, called CIGRE) 
which will be held in Paris, France, June 
29-July 8, 1939. 

The 15 sessions, with no parallel sessions, 
will be devoted to the presentation and 
discussion of papers on the manufacture and 
maintenance of machinery, construction, 
and maintenance of stations and lines, inter- 
connection, networks, and other problems 
in the generation, transmission, and dis- 
tribution of electric power. Some 110 
papers from 20 different countries will 


be presented and discussed during the nine. 
days of the conference, which will be at- 
tended by some of the most eminent special- 
ists from the various countries, 

Membership in the conference is open 
to electrical engineers from all over the 
world, and full benefit of the papers and 
discussions will be available to any person 
speaking English, French, German, or 
Italian, The last meeting, which was 
held in 1937, was attended by 1,175 indi- 
viduals from 46 countries. Institute mem- 
bers who expect to attend the 1939 meeting 
are requested to notify the national secre- 
tary, who will transmit the information to 
the headquarters in Paris. 


Committee Formed to Study Corrosion. 
The American Co-ordinating Committee on 
Corrosion has been organized by a group of 
engineering and technical societies to serve 
as a clearing house for information on corro- 
sion and its prevention. The committee, 
on which 18 societies are represented, was 
formed at a meeting held February 17, 
1939, at the headquarters of the American 
Society for Testing Materials in Phila- 
delphia, Pa. AIEE representative on the 
committee is H. S. Phelps (A’21) engineer, 
special investigation and testing division, 
Philadelphia Electric Company, Phila- 
delphia, Pa. Permanent organization will 
be effected at the next meeting, to be held at 
Atlantic City, N. J., in June, during the 
annual meeting of the ASTM. C. L. War- 
wick, secretary-treasurer of the ASTM, is 
temporary chairman. The committee’s first 
work will be the compilation of a list of those 
working in the field of corrosion in the 
United States, with information on their 
special interests and current programs of 
studies. 


Membership— 


Mr. Institute Member: 


professional careers. 
to be satisfactory. 


organization. 


It is gratifying to report thet 705 new applications were received 
for membership during the month of February, of which applications 
573 have come from Enrolled Students who have just begun their 
At the time of this writing the returns continue 


These returns indicate the great value the young engineer recog- 
nizes in the Institute and assure continued healthy growth of our 


| wish to express my sincere appreciation to every member who 
has in any way, large or small, through his personal feeling of loyalty 
and interest in furthering the advancement of our profession, assisted 
in encouraging some of these new members to affiliate themselves 
with the American Institute of Electrical Engineers. 


Chairman, National Membership Committee 
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Future Meetings 
of Other Societies 


American Electrochemical Society. Spring 
convention, Aprij 26-29, Columbus, Ohio. 


American Institute of Chemical Engineers. 
3lst semiannual meeting, May 15-17, 
Akron, Ohio. 


American Institute of Mining and Metal- 
lurgical Engineers. 22nd national open 
hearth convention, April 26-28, Cleveland, 
Ohio. 


American Physical Society. 227th meeting, 
April 27-29, Washington, D. C, 


American Society for Testing Materials. 
42nd annual meeting, June 26-30, Atlantic 
City, N. J. 

American Society of Civil Engineers. 
Spring meeting, April 19-22, Chattanooga, 
Tenn, 


American Society of Heating and Ventilat- 
ing Engineers. Semiannual meeting, July 
4-6, Mackinac Island, Mich, 


American Society of Mechanical Engineers. 
Semiannual meeting, July 10-14, San 
Francisco, Calif. 

American Society of Refrigerating Engi- 
neers. Spring meeting, May 21-22, Her- 
shey, Pa. 


Edison Electric Institute. Technical com- 
mittees meeting. May 1-4, Chicago, III. 
Annual meeting, June 5-9, New York, N. Y 


Institute of Radio Engineers. Joint meet- 
ing with American Section of the Inter- 
national Scientific Radio Union, April 28 
and 29, Washington, D. C. 


National Electrical Manufacturers Associa- 
tion. May 14-18, Hot Springs, Va. 


Nationa] Fire Protection Association. An- 
nual meeting, May 8-12, Chicago, II. 


Society for the Promotion of Engineering 
Education. 47th annual meeting, June 19- 
23, State College, Pa. 


Society of Automotive Engineers. World 
Automotive Engineering Congress, May 22-— 
28, New York, N. Y.; May 29-30, Indian- 
apolis, Ind.; May 31-June 2, Detroit, 
Mich.; June 6-8, San Francisco, Calif. 


World Congress 


of Mathematicians 


An International Congress of Mathema- 
ticians will be held in Cambridge, Mass., 
September 4-12, 1940, at the invitation of 
the American Mathematical Society. Head- 
quarters of the congress will be Harvard 
University and Massachusetts Institute of 
Technology, and neighboring institutions 
also will co-operate. Support for the con- 
gress is being furnished by the Carnegie 
Corporation, the Institute for Advanced 
Study, the National Research Council, and 
the Rockefeller Foundation. 

In addition to invited addresses and 
sectional meetings for presentation of short 
papers, the technical program will include 
conferences of specialists in fields of mathe- 
matics where important advances are cur- 
rently in progress. Membership in the 
congress is open to all, at fees of $10 for 
regular membership and $5 for associate 
membership. Detailed information may be 
secured from the American Mathematical 
Society, 531 West 116th Street, New York, 
INGE 


The Congress. of 


first International 
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Mathematicians was held at Chicago, IIL, 
in connection with the Columbian Exposi- 
tion in 1893. Since then meetings have been 
held approximately every four years, except 
during the World War, but all have been 
in Europe, except the 1924 Congress which 
was held in Toronto, Ont., Canada. The 
average attendance at recent congresses 
has been about 600, representing some 40 
countries. 


Physics Institute to Hold 
Temperature Symposium 


Because so many of the methods used for 
measuring and controlling temperature in 
industry are electrical in nature, many 
AIEE members will be interested in a sym- 
posium on ‘‘Temperature and Its Measure- 
ment in Science and Industry” to be held 
under the auspices of the American Institute 
of Physics. Tentative plans are to hold the 
meeting from November 2 to 4, 1939, in 
New York, N. Y. 

According to present plans, the primary 
purposes of the symposium are to: (1) co- 
ordinate the treatment of the subject in the 
sciences and branches of engineering; (2) 
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review principles and bring up to date the 
record of recent work; (3) accumulate con- 
tributions for a comprehensive text, to be 
published as soon as possible after the sym- 
posium is held; (4) reveal the subject as an 
important branch of physics; and (5) sup- 
ply schools with the information required 
for the improvement of curricula. 

Those interested in taking part in this 
symposium should communicate with the 
American Institute of Physics, 175 Fifth 
Avenue, New York, N. Y., at an early date, 
giving information regarding their field of 
work and the subject of the contribution 
they wish to make. Such contributions 
will be co-ordinated with the subjects of a 
group of invited papers, and assignments 
and divisions made. 


Directory of Research Laboratories. Data 
on 1,769 research laboratories of manufac- 
turing firms and technical consultants are 
contained in the sixth edition of the direc- 
tory of ‘Industrial Research Laboratories,” 
recently issued by the National Research 
Council. The directory, NRC Bulletin 
Number 102, contains 270 pages, including 
indexes. The price is $2.50 in paper; $3.00 
in cloth. Council headquarters are at 2101 
Constitution Avenue, Washington, D. C. 


Napa Exoincorine Goal 


Incomes From 
Independent Professional Practice 


The National Bureau of Economic Re- 
search has published a preliminary analysis 
of some of the results of a study of income 
from professional practice conducted over a 
period dating from 1929. The report is an 
intensive analysis of data collected by the 
Department of Commerce in its studies of 
national income. 

Five professional groups are covered: 
Physicians and surgeons, dentists, certified 
public accountants, lawyers, and consulting 
engineers, The first section of the bulle- 
tin presents the average levels of net in- 
come in the five professions for a series of 
years. The most striking fact in this 
analysis is that the average income of con- 
sulting engineers, approximately a third 
higher than that of the next highest in the 
year 1929, drops sharply in three years to 
the lowest average income. 

The average incomes of all the other four 
professions, while falling sharply with the 
exception of the dental profession, do not 
reach as low an average. This drop is 
noted in the report as follows: 


The precipitous fall in the incomes of consulting 
engineers relative to those received in the other 
professions is not surprising. To a far greater 
extent than in the other professions the demand 
for the services of engineers comes from industries 
notoriously subject to violent cyclical fluctuations 
in activity—the construction and heavy industries 
in general. And consulting engineers are in an 
even more vulnerable cyclical position than engi- 
neers as a whole, since their services are required 
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in larger part in connection with the initiation of 
new projects or the expansion of existing enterprises 


The demand for the services of the other pro- 
fessions is much broader and is not concentrated 
in any one group of industries or final consumers. 
The broad pattern of change in their average net 
income resembles closely that in the average in- 
come from employment of all gainfully occupied 
persons. 


AEC Forum 
Proceedings Available 


To meet the demand for copies of the 
AEC forum discussions, a limited supply of 
the proceedings on the six subjects presented 
and discussed last year are available as 
follows: 


1. Employment and the Engineer’s Relation to 
It—48 pages—15 cents. 


2. Invention and the Engineer’s Relation to It— 
48 pages—15 cents. 


3. Public Affairs—Four Forums—64 pages—25 
cents. 


I—National Planning and the Engineer’s Relation 
to It. 


II—Economic Status of the Engineering and 
Kindred Professions. 


III—Engineering Aspects of Government Re- 


organization. 
IV—Engineering and Economic Factors in the Size 
of Business 


Over 2,000 copies of the proceedings of the 
first two forums have been distributed to 
government ofhicials, public institutions, 
editors, and member organizations. 
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New Monograph Published 


in Alloys of Iron Series 


Latest addition to the series of research 
monographs on alloys of iron is “The 
Alloys of Iron and Nickel: Volume I— 
Special-Purpose Alloys” by J. S. Marsh, 
physical metallurgist and associate editor, 
alloys of iron research, The Engineering 
Foundation. Like its predecessors, it is 
published in New York, N. Y., by the Mc- 
Graw-Hill Book Company for The Engi- 
neering Foundation, which is a joint agency 
of the Founder Societies. This monograph 
is the tenth in a series of critical summaries 
of technical information on iron and its 
alloys, prepared under the supervision of 
the iron alloys committee of the Founda- 
tion. Although the AIEE is not officially 
represented on the committee, Wilfred 
Sykes (A’09, F’14) of the Inland Steel Com- 
pany, Chicago, Ill., is a member-at-large. 

The amount of technical literature on 


iron-nickel alloys necessitated dividing the 
study into two volumes, the second of which 
is in preparation. The first deals with the 
constitution and properties of high-purity 
iron-nickel alloys and the properties of 
special-purpose alloys; the second will be 
concerned chiefly with the engineering 
properties of nickel steels and cast irons. A 
bibliography of more than 600 items is 
included in the present volume. 

Of the 13 chapters, 4 are of particular 
interest to electrical engineers as dealing 
respectively with ‘Magnetic Properties of 
Iron-Nickel Alloys,” ‘Magnetic Properties 
of Complex Iron-Nickel Alloys,” ‘Me- 
chanomagnetic Properties,’ and ‘Electric 
Properties.’ The author’s preface points 
out that while much of the discussion is 
now of interest only to the communications 
industries, in time some of the materials 
considered may be used in power trans- 
mission also, if their higher cost as com- 
pared with present magnetic materials is 
overcome by greater efficiency. 


emers to the Editor 


CONTRIBUTIONS to these columns are invited 
from Institute members and subscribers. They 
should be concise and may deal with technical 
papers, articles published in previous issues, or other 
subjects of some general interest and professional 
importance. ELECTRICAL ENGINEERING will en- 
deavor to publish as many letters as possible, but of 
necessity reserves the right to publish them in 
whole or in part, or reject them entirely. 


ALL letters submitted for consideration should be 
the original typewritten copy, double spaced. Any 
illustrations submitted should be in duplicate, 
one copy to be an inked drawing but without 
lettering, and the other to be lettered. Captions 
should be furnished for all illustrations. 


STATEMENTS in these letters are expressly under- 
stood to be made by the writers; publication here 
in no wise constitutes endorsement or recognition 
by the American Institute of Electrical Engineers. 


The Student Engineer 
and “Electrical Engineering” 


As I have been reading the February 
ELECTRICAL ENGINEERING, I have been 
impressed with the thought that the requests 
of those members of the Institute who have 
been asking for a student page or section 
in ELmecTRICAL ENGINEERING have been 
granted many-fold. Every article in the 
February number is of interest to and 
understandable by student engineers who 
have reached their senior year in college. 
Moreover, most of the material in this 
number is so free of dependence upon 
historic and mathematical background as 
to be readily appreciated and understood 
by, and even interesting to, every engineer- 
ing student from the freshman class up. In 
fact, I think the number from cover to cover 
presents material of value to all who expect 
to be, now are, or have been engineers, be 
they freshmen, seniors, graduate students, 
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technicians, designers, or executives. More- 
over, ELECTRICAL ENGINEERING for a 
period of several months preceding the 
February 1939 number and dating back al- 
most to the time of the adoption of the 
present publication policy, has contained 
papers of general interest for all engineers, 
younger and older alike. 

ELECTRICAL ENGINEERING, in thus fulfil- 
ling the long expressed desire for more papers 
of interest to student engineers has, with- 
out the establishment of a special student 
section, achieved a goal of much greater 
value than the mere printing of the desired 
papers; this goal being the elimination of 
the appearance of a barrier between student 
engineers and practicing engineers who are 
known as Associates, Members, or Fellows. 
In other words, should we not endeavor 
to free our minds of any ideas that tend to 
make engineers think that the profession 
of engineering comprises men who live a 
sort of “‘caterpillar-butterfly”’ Jife, one stage 
of which comprises student life and the 
other stage the life of the practicing engi- 
neer, with little in common for the two 
stages? 

In speaking of the engineer in college I 
have used objectively the term “student 
engineers,’ rather than ‘‘engineering stu- 
dents,’”’ because I am of the opinion that 
student engineers should not consider their 
college years as a time of preparation for 
life, but rather should realize that the years 
spent in college are some of the richest 
years of their entire lives. Student engi- 
neers while in college have greater op- 
portunity really to live at a higher level 
of ideals, ambition, tempo, and capacity for 
work and play than will be possible for most 
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of them during the years between graduation 
and arrival at their goals of recognized 
professional proficiency. 

My third-of-a-century’s contact with 
student engineers leads me to believe that 
the student in an engineering college whose 
after-life proves him an engineer is not in 
college because he wants to be an engineer, 
but is in an engineering college because he 
is already an engineer with the engineer’s 
craving for a better knowledge of engineer- 
ing lore. Such being the case, should he 
not be taught that his college years are 
a part of his engineering life and not just 
preparation for a future engineering career? 

Lest there be some readers who still feel 
that ELecrricaAL ENGINEERING should have 
a separate section for Student Branch 
papers and news, may I state that during the 
time I have been chairman of the committee 
on Student Branches, and before I fully 
realized all the present publication policy 
of ELECTRICAL ENGINEERING is doing for 
student engineers, I felt obligated to see to it 
that ELectrRicAL ENGINEERING print each 
month as much material of interest to 
student engineers as possible. Having 
gained, in my experience as a board member, 
a first-hand knowledge of the practical 
difficulties involved in having a separate 
student news department, I endeavored to 
establish informally, without such a de- 
partment, the publication of news and 
papers designed particularly for student 
engineers. This endeavor took the form of 
requests to some members of the Institute 
for articles and papers written particularly 
for student engineers. In some instances 
I suggested the subjects for the papers, but 
always left opportunity for those of whom 
papers were requested for choice of subject 
matter. To date not one person thus 
invited to write a paper has seen fit to accede 
to the request made, though some of those 
who were requested to write these papers 
have during the current year been authors 
of papers which can be read with profit by 
all Institute members. The results of this 
experiment, together with my knowledge 
of previous similar efforts, have convinced 
me that a special student section—were it 
wise or, in the opinion of our members, 
necessary—could not depend upon practic- 
ing engineers for regular or perhaps even an 
intermittent supply of special papers pre- 
pared for students. 

Also, I well recall the failure of previous 
attempts which have been made to gather 
from student engineers the material for such 
papers. In fact, my own experience in- 
cludes knowledge of several unsuccessful 
endeavors on the part of student prize 
committees to assemble papers for com- 
petition for student prizes, regional and 
national. 

Some advocates of a student department 
have not had in mind student papers or 
papers written particularly for students, 
but have thought that a report page telling 
of Branch meetings, with their attendance 
records, subjects discussed at the meetings, 
speakers available, and other matters of 
news nature would be of value, if published 
on a student page. As chairman of the 
committee on Student Branches, I receive 
weekly from Student Branch secretaries the 
reports of Student Branch meetings. As 
I have checked these over, I have noted 
with interest the similarity of meetings at 
the various colleges, the approximate con- 
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stancy of attendance, and other activities 
at the colleges, and have come to the con- 
clusion that, interesting though all these 
are, the month-to-month account conveys 
the impression of a country-newspaper type 
of news item about as interesting as: 
“Mr. and Mrs. John Doe journeyed to 
Jimtown last Saturday and Sunday to visit 
their son Henry.”’ In fact, if my memory 
serves me correctly, a few years ago there 
was a Student Branch section giving news 
of this type which soon received so little 
attention that the idea was abandoned. 
As a concluding word, therefore, may I 
ask the readers of this letter to give thought 
to the fact that the pages of ELECTRICAL 
ENGINEERING are open to all of its members 
of whatever grade, student engineers in- 
cluded, who wish to submit material for 
publication; and to the idea of trying to 
create in the minds of our older engineers 
and student engineers alike, the realization 
that electrical engineers are engineers from 
the time they decide to enter engineering 
college, if not sooner, and so long as they 
live, think, and act as engineers in serving 
their fellow men through the practice of 
some phase of the electrical-engineering 
profession. 
Yours very truly, 
R. W. SORENSEN (A’07, F’19) 


(Professor of electrical engineering, California 
Institute of Technology, and chairman, AIEE 
committee on Student Branches) 


The Paradox of 


Social Progress 


To the Editor: 


Three long letters to the editor in the 
February issue testify to the sustained 
interest in the problems presented by 
Doctor Doherty under the above title. 
The table of contents for the same issue 
bears witness to editorial appreciation of 
the widespread interest among engineers 
in similar problems. The January issue 
contained a valuable contribution by 
President Karl Compton of Massachusetts 
Institute of Technology on the same general 
theme, for which it might be profitable to 
coin one standard generic title. Under 
the same title might be grouped a large 
number of contributions to Mechanical 
Engineering in recent years. These ad- 
dresses and articles by such a large number 
of leaders in the profession must command 
the careful attention and consideration 
of engineers, scientists, and educators. 

There is one aspect of the general prob- 
lem, which may be termed for purposes of 
reference ‘‘The Social Responsibilities of 
Engineers and Scientists’? which seems to 
have received scant attention throughout 
the prolonged discussion. In the interests 
of brevity extended quotations may be 
omitted, so one taken from Doctor 
Doherty’s article (‘‘The Paradox of Social 
Progress’) may be selected as a text. 


In any case we face the evident fact that, even 
with our present rate of technological development, 
the consequent growth in complexity of social 
relationships has already surged beyond our under- 
standing. 

Each day reveals fresh evidence of this. Most of 
the councils in which important matters of national 
concern are being settled are not distinguished by 
a comprehensive understanding of the problems 
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considered, and by rational thought. What does 
distinguish them are strategy, show of force, 
emotion, and oratory. 


This summary diagnosis of a most un- 
fortunate situation may be accepted as 
essentially accurate. It suggests to me 
one important contribution which scien- 
tifically trained engineers might make to 
alleviate the confusion in which their fellow 
citizens, trained otherwise, find themselves 
enmeshed. 

Doctor Doherty might find a place for 
the missing factor by amplifying items 3 
and 4 in his five-point summary, page 447,, 
column 2, paragraph 3, ELECTRICAL ENGI- 
NEERING, November 1938: 


3. The ability to organize thoughts logically 
and with purpose. x 
4. The ability to use the English language and 
thus express their thoughts effectively. 


Much of the spectacular success credited 
to demonstrated achievements in the fields 
of science and engineering may be explained 
by the relatively easy exercise of these 
two abilities in relatively limited fields, in 
contrast with the greater difficulties en- 
countered in the more complex fields of 
human affairs. 

However, a more sanguine attitude 
toward the future may be maintained by 
remembering that in one field of human 
affairs these same two abilities have played 
a conspicuous part in the development of 
civil law; and that, for centuries at least, 
civil law is perhaps the most continuous 
and reliable thread upon which advances 
in civilization have been strung. In order 
to complete the outline of ‘““The American 
Dream” in his closing paragraph perhaps 
Doctor Doherty might have added a 
tribute to two essential factors in American 
cohesive progress. These are the Con- 
stitution of the United States and the 
institution and history of the Supreme 
Court. To these two factors a group of 
farseeing and well-educated men entrusted 
the future of the nation, and their foresight 
has been justified and endorsed by history. 
They exercised the abilities indicated in 
3 and 4 with wisdom, and with a courage 
which did not take refuge under a plea of 
the complexity af human affairs. It 
seems to me that the engineering profession 
has been somewhat timorous in following 
that courageous leadership. 

While freely recognizing the values of 
unambiguous precision in natural laws and 
their expression, in conventional units 
and standards in patents, in specifications 
and in contracts, they have not managed to 
sell their belief in their tools to nontechnical 
contemporaries. Had engineers demon- 
strated more convincingly the extent to 
which the gifts which they brought to a 


prospering civilization were dependent 
upon the rigorous technique to which 
engineers and scientists must perforce 


adhere in their dealings with natural laws 
perhaps the “strategy, show of force, 
emotion, and oratory” of which Doctor 
Doherty complains might not have at- 
tained their present preponderance in ‘“‘the 
councils in which important matters of 
national concern are being settled.” 

The unique value of the ‘engineering 
approach” to such matters will not be 
convincing to the nontechnical until the 
leaders of thought with engineering and 
scientific training demonstrate that, in 
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nontechnical as in technical matters, they 
can co-operate in presenting a single united 
front as spokesmen of the profession. 

Without awaiting a plausible pretense 
of infallibility, or even of complete una- 
nimity, they must be prepared to speak 
with one authoritative voice on the basis 
of the best premises available in the form 
of temporarily undisputed facts, even if 
these must be adopted by convention as 
are technical standards. 

No exposition, however logical, can con- 
vince or receive lasting, reliable endorse- 
ment, which has not first secured agreement 
as to the premises upon which the exposition 
is based. This is the prerequisite from the 
omission of which the majority if not all of 
the contributions to this discussion seem 
to suffer. A promising and more truly 
scientific approach to the very interesting 
and important problem would start with a 
thorough co-operative effort to rectify the 
omission indicated. 


Very truly yours, 
CAMPBELL MACMILLAN (A’08, M’35) 


(Research Engineer, Motor Department, General 
Electric Company, Schenectady, N. Y.) 


Technical Progress and 
Social Development 


To the Editor: 


Doctor Compton, in his article ‘“Tech- 
nical Progress and Social Development,” 
states several principles of management. 
First: Management is an essential attri- 
bute of decent group life. Second: Wise 
management involves the minimum of 
control. ‘‘The problem today,” he says, 
“Gs to determine the most advantageous 
balance between the two.” 

Assuming that such a point could be 
determined, how could the balance be 
maintained? Since the tendency is for 
management to expand its activities, such 
a condition of unstable equilibrium could 
only be maintained by a body having dicta- 
torial powers. This would be in direct 
opposition to our accepted principles of 
government. 

A less optimistic view is that of a society 
commencing with little or no management. 
The seed of management is planted and 
soon it flourishes, spreading its branches 
so that more and more phases of the society 
come under its influence. At some point 
in the development of the society, the 
elusive balance between control and freedom 
is reached and the “greatest number receive 
the greatest good.’”’ However, management 
continues to flourish like a weed and soon 
its influence is universal. At first the 
members of the society seek relief from 
control in the small periods of freedom left 
them. Soon the burden is too great and 
they free themselves in one great deter- 
mined effort only to plant the seed again 
in the new society which rises from the 
debris of the old. 

The humor in the situation is that Man 
with his great vanity will not admit the 
inevitability of this cycle, and it is just as 
well for him that he does not. 


Yours very truly, 
IRwin Haupt 


(Electrical Engineer, 138 South Ninth Street, 


Philadelphia, Pa.) 


ELECTRICAL ENGINEERING 


Fe ee Oe, 


de 


Penson S| Prevrae 
ene 


J. ‘F Calvert (A’27, M’35) has been ap- 
pointed head of the electrical-engineering 
department at Northwestern University, 
Evanston, Ill. Doctor Calvert was born 
October 14, 1898, at Columbia, Mo. In 
1922 he was granted a bachelor’s degree 
and in 1924 the degree of electrical engineer 
from the University of Missouri. In 1930 
he received the degree of master of science 
and in 1936 doctor of philosophy from the 
University of Pittsburgh. In 1923 he 
entered the training course of the Westing- 
house Electric and Manufacturing Com- 
pany, East Pittsburgh, Pa., and from 1924 
to 1936 was employed in design and de- 
velopment work on large a-c machines with 
that company. From 1928 to 1935 he also 
served as a graduate lecturer in electrical 
engineering at the University of Pittsburgh. 
From 1936 to 1988 he was an associate 
professor at Iowa State College, Ames, 
before going to Northwestern University 
as professor of electrical engineering. He is 
the author or co-author of papers on various 
electrical-machinery subjects, and has been 
granted several patents concerned with high- 
voltage generators and machine protection 
from electrical transients. 


Shiv Narayan (A’10, M’13) has retired from 
the principalship of the College of Engi- 
neering, Poona, India. Born in Delhi, 
India, in 1883, Professor Narayan received 
the bachelor of science and master of 
arts degrees from the University of the 
Punjab, Lahore, India, and from 1907 to 
1909 was sent to the United States as a 
state scholar by the Jammu and Kashmir 
Durbar. During that period he worked 
in the testing department of the General 
Electric Company at Schenectady, N. Y., 
and attended Union College, from which he 
was graduated in electrical engineering in 
1909. He served in the electrical depart- 
ment of the Jammu and Kashmir Durbar 
from his return from the United States in 
1909 until his appointment as assistant 
professor of electrical engineering at the 
College of Engineering, Poona, in 1913. 
He was promoted to the grade of professor 
in the Indian Educational Service in 1920 
and in 1938 he was appointed principal of 
The College of Engineering, a position 
which he held until his recent retirement. 
He is the author of four books in the field 
of electrical engineering. The trustees of 
Union College, Schenectady, N. Y., have 
recently voted him the honorary degree of 
doctor of science, to be awarded in June 
1939. . 


W. A. Furst (A’13, M’27) has been ap- 
pointed full-time co-ordinator of navy and 
maritime activities for the Westinghouse 
Electric and Manufacturing Company with 
headquarters at East Pittsburgh, Pa. A 
native (1892) of Maryland, Mr. Furst was 
graduated from the University of Maryland 
with the degree of bachelor of science in 
electrical engineering in 1912 and received 
the degree of electrical engineer in 1915. 
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From 1914 to 1917 he was employed by the 
Consolidated Gas, Electric Light and Power 
Company of Baltimore, Md. He was an 
electrical engineer with the Emergency 
Fleet Corporation in Washington, D. C., and 
Philadelphia, Pa., from 1917 to 1919, when 
he was employed as an electrical engineer 
by the Lockwood Greene Company of Bos- 
ton, Mass. Since 1920 he has been asso- 
ciated with the Westinghouse company, as 
general engineer, manager of the engineer- 
ing division, Detroit, Mich., and manager, 
central engineering district, Pittsburgh, Pa. 
Before his recent appointment he was gen- 
eral contract manager at East Pittsburgh, 
Pa. He is currently chairman of the AIEE 
Pittsburgh Section. 


E. A. Casey (A’27, M’31) has been appointed 
division manager for the West coast by 
Anaconda Wire and Cable Company. He 
will have headquarters at San Francisco, 
Calif., and supervision of the San Francisco, 
Los Angeles, Seattle, and Denver territories 
of the company. Born in Philadelphia, Pa., 
in 1897, Mr. Casey served in the World 
War and studied physics and mathematics 
at the Sorbonne, Paris, France, on a War 
Board permit in 1919. He received the de- 
gree of bachelor of science in electrical 
engineering at the University of Pitts- 
burgh in 1925. Before becoming a sales 
engineer for Anaconda Wire and Cable 
Company, New York, N. Y., in 1929, he 
had been employed by Westinghouse Elec- 
tric and Manufacturing Company, East 
Pittsburgh, Pa., Union Switch and Signal 
Company, Swissvale, Pa., Duquesne Light 
Company, Pittsburgh, Pa., and American 
Brass Company, Waterbury, Conn. He 
has since been district engineer in charge 
of sales engineering for the eastern sea- 
board district of the Anaconda company, 
and before his recent appointment was dis- 
trict manager at Denver, Colo. 


Jesse Marsten (A’26) has been appointed 
vice-president of the International Resist- 
ance Company, Philadelphia, Pa. He will 
continue in his capacity as chief engineer of 
the company. Born in Austria in 1897, 


JESSE MARSTEN 
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Mr. Marsten received the degree of bachelor 
of science from the College of the City of 
New York in 1917. He was employed by 
the Marconi Wireless Telegraph Company 
of America from 1917 to 1920, working in 
the testing laboratory, engineering, and 
research departments. In 1923 he was em- 
ployed in the technical department of the 
Radio Corporation of America, New York, 
N. Y., and in 1925 he entered the engineering 
department of Freed-Eisemann Radio Cor- 
poration, Brooklyn, N. Y. Later he was a 
radio engineer for the Earl Radio Corpora- 
tion, Clifton, N. J., before becoming chief 
engineer for the International Resistance 
Company. ; 


H. W. Neblett (A’15, M’21) has been elected 
a director of the Association of Iron and 
Steel Engineers. Mr. Neblett is engineer, 
new equipment design and application, 
Inland Steel Company, East Chicago, Ind. 
He attended Dickinson Normal College and 
studied electrical engineering at the Uni- 
versity of Tennessee. In 1909 he entered 
the employ of the Lexington Railway Com- 
pany, Lexington, Ky., as a repairman on 
cars and motors. In 1910 he went with 
the Commonwealth Edison Company at 
Chicago, Ill., as an operator of substations 
and served that company in various capaci- 
ties until 1917. From 1917 to 1921 he was 
assistant electrical engineer with the Mark 
Manufacturing Company, Indiana Har- 
bor, Ind., later going to the Chicago office 
as an electrical engineer with the Steel and 
Tube Company of America, successor to the 
Mark Company. From 1922 to 1928 he 
was engineer in charge of electrification 
with the Colorado Fuel and Iron Company, 
Pueblo, and from 1928 to 1932 he was head 
of the Neblett Engineering Company in 
Chicago. He became affiliated with the 
Inland Steel Company in 1932. 


E. A. Baldwin (A’07) has been awarded the 
gold medal of the American Chamber of 
Commerce in France for distinguished serv- 
ice. Mr. Baldwin is vice-president and 
general manager of the International Gen- 
eral Electric Company, Paris, France, and 
was president of the American Chamber of 
Commerce in France from 1934 through 
1937. A native (1874) of Hyde Park, 
Mass., Mr. Baldwin was employed by the 
General Electric Company, Schenectady, 
N. Y., in 1896, after receiving the degree of 
bachelor of science from Massachusetts 
Institute of Technology. In 1899 he be- 
came an electrical engineer for the com- 
pany’s foreign department and was later 
made assistant manager of the department. 
Later he became manager of International 
General Electric, with headquarters at 
Schenectady. He has been vice-president 
at the Paris office for about ten years. 


C. R. Beardsley (A’08, F’30) has been made 
manager of the contract control and inspec- 
tion department of the Consolidated Edison 
Company of New York, Inc., New York. 
Mr. Beardsley was born in Bridgeport, 
Conn., in 1885 and received the degree of 
bachelor of philosophy in electrical engi- 
neering from Yale University in 1905. He 
was employed by the General Electric Com- 
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pany 1905 to 1911 at Schenectady, N. Y., 
New York, N. Y., and New Haven, Conn.; as 
sales agent by the United Illuminating Com- 
pany, Bridgeport, Conn., 1911-18; and as 
electrical engineer by Fred T. Ley and Com- 
pany, Springfield, Mass., 1918-23. He 
became electrical construction engineer for 
the Brooklyn Edison Company, Inc., 
Brooklyn, N. Y., in 1923, and later general 
superintendent of distribution construc- 
tion. In 1938 he was transferred to Con- 
solidated Edison of New York as assistant 
manager of the contract control and inspec- 
tion department. Mr. Beardsley is a di- 
rector of the Institute, and a niember of sev- 
eral committees. 


A. H. Morton (A’24) has been elected a vice- 
president of the National Broadcasting 
Company, New York, N. Y. He will con- 
tinue as manager of the NBC operated 
stations department. A native (1895) of 
Chicago, Ill., Mr. Morton received the de- 
gree of bachelor of science from the Univer- 
sity of Illinois in 1917. He served as lieu- 
tenant and later as captain of field artillery 


A. H. MORTON 


in the United States Army during the World 
War. In 1919 he was employed by the 
General Electric Company as an assistant 
to the chairman of the board, and from 
1920 to 1921 was an assistant to one of the 
vice-presidents. He became Washington, 
D.C., representative of the Radio Corpora- 
tion of America in 1921, commercial man- 
ager of RCA Communications, New York, 
in 1923, and European manager for RCA, 
with headquarters in Paris, France, in 1929. 
He returned to New York in 1934 to become 
business manager of the NBC program 
department, and assumed his present duties 
with NBC in 1937. Mr. Morton is a 
chevalier of the Legion of Honor. 


F. S. Haberly (M’32) consulting engineer, 
has moved the permanent offices of his or- 
ganization from Worcester, Mass., to Chi- 
cago, Ill. A native (1895) of Indiana, Mr. 
Haberly was employed by the General 
Electric Company, Fort Wayne, Ind., 
from 1914 to 1916, and then by the Fort 
Wayne and Northern Indiana Traction 
Company. After overseas service during 
the World War as an officer in the United 
States Army, he joined the staff of R. M. 
Feustel, consulting engineer, working on 
valuation of public utility property. Dur- 
ing the next ten years he continued in 
valuation work for various utility com- 
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panies and in 1929 became principal assist~ 
ant in charge of valuation work for Albert 
S. Richey, consulting engineer, Worcester, 
Mass. At Mr. Richey’s death in 1936, 
Mr. Haberly succeeded to his consulting 
practice. 


J. S. Murray (M’31) has been elected a 
director of the Association of Iron and Steel 
Engineers. Mr. Murray is chief electrical 
engineer, Follansbee Brothers Company, 
Follansbee, W. Va. He started electrical 
construction work in 1913 for the Hellyer 
Electric Company, East Liverpool, Ohio. 
In 1915 he entered the employ of Moyers- 
Bennett Company, Wheeling, W. Va., as 
foreman of construction on electrification 
of the eastern coal fields. In 1917 he went 
with the Westinghouse Electric and Manu- 
facturing Company, East Pittsburgh, Pa., 
working in the research and sales depart- 
ment. From 1919 to 1921 he did consulting 
engineering work at Pittsburgh, after which 
he was appointed electrical engineer for 
Follansbee Brothers at Toronto, Ohio. 
In 1928 he was placed in charge of all Fol- 
lansbee plants. 


P. B. Garrett (A’24, M’30) has been ap- 
pointed northwestern district engineer of the 
Westinghouse Electric and Manufacturing 
Company, with headquarters in Chicago, 
Ill. After receiving the degree of bachelor 
of science in electrical engineering from 
Colorado State Agricultural College in 1922, 
Mr. Garrett entered the graduate student 
course of the Westinghouse company at 
East Pittsburgh, Pa. In 1923 he became a 
member of the general engineering depart- 
ment there, and in 1924 he was transferred 
to San Francisco, Calif., as general engineer 
for the west coast offices of the company. 
He was appointed engineering supervisor of 
the San Francisco office in 1927. Trans- 
ferred in 1937 to the Salt Lake City, Utah, 
office of the Westinghouse company as 
engineering representative, he held that 
position until his recent appointment. 


Nathan Schnoll (A’28) has organized In- 
dustrial Instruments, Inc., with head- 
quarters at Bayonne, N.J. Mr. Schnoll is 
president and chief engineer of the new 
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organization. A native (1904) of New 
York, N. Y., Mr. Schnoll attended the Col- 
lege of the City of New York. From 1922 
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to 1924 he was employed by the Western 
Electric Company, New York, as a tester, 
and for the following year did engineering 
research for Selco Radio Laboratories, join- 
ing the engineering department of F. A. D. 
Andrea, Inc., Long Island City, N. Y., in 
1925. Later he became assistant chief 
engineer for Polymet Manufacturing Com- 
pany, New York. Until his recent resigna- 
tion he was chief engineer for Solar Manufac- 
turing Company, New York. 


A. Y. Taylor (A’37) has opened offices at 
Clayton, Mo., under the firm name of A. Y. 
Taylor and Company, consulting engineers. 
Mr. Taylor was graduated from Union Col- 
lege in 1929 with a bachelor of science de- 
gree in civil engineering, and later, took 
graduate work at Massachusetts Institute 
of Technology. In 1928 he was employed 
by the McIntosh and Seymour Corpora- 
tion, Auburn, N. Y., as an erector of Diesel 
engines, and in 1929 was made tool de- 
signer and engineer. From 1932 to 1935 he 
did engineering work with the Potomac 
Electric Power Company, Washington, 
D. C. In 1936 he became associate engi- 
neer and later regional engineer with the 
Rural Electrification Administration in 
that city. 


David Levinger (M’30) has been appointed 
assistant to the vice-president and works 
manager of the Hawthorne Works of the 
Western Electric Company at Chicago, Ill. 
A native (1887) of Idaho,,.Mr. Levinger was 
educated at Chicago Technical College, 
and was employed by International Har- 
vester Company as a steel inspector for 
three years. In 1910 he went with Western 
Electric as a mechanical engineer, becoming 
assistant technical superintendent in 1920, 
assistant superintendent of development in 
1922, and superintendent of manufacturing 
development in 1925. From 1928 until 
his present appointment he was engineer of 
manufacture. 


H. C. Hart (A’33) has opened offices for the 
practice of patent law at New York, N. Y. 
Mr. Hart received a bachelor of arts degree 
from Princeton University in 1922, a bache- 
lor of laws degree from Harvard University 
in 1925, and the degrees of bachelor of 
science (1931) and master of science (1935) 
from the University of Pennsylvania. From 
1925 to 1928 he was engaged in the general 
practice of law in Philadelphia, Pa., and in 
teaching and research in electrical engineer- 
ing at the University of Pennsylvania from 
1931 to 1934, In 1935 he became associated 
with Pennie, Davis, Marvin, and Edmonds, 
New York patent attorneys. 


13 oh Faus (A’24, M’34) development 
engineer, General Electric Company, Lynn, 
Mass., was one of 18 employees of the com- 
pany to receive the Charles A. Coffin 
award for achievement in 1938. He de- 
veloped a number of new instruments, in- 
cluding some for aircraft engines, which 
have commercial importance for the com- 
pany. Mr. Faus, who received the degree 
of electrical engineer at Syracuse Univer- 
sity in 1921 and was employed for the 
following year by the Simplex Surface 
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1 Contact Company, Williamsport, Pa., went 
te the West Lynn plant of General Electric 
as a student engineer in 1922. 


J. A. Johnson (A’24) was honored at the 
annual banquet of the National Electrical 
Manufacturers’ Association, held in New 
York, N. Y., February 9, 1939, with pres- 
entation of a certificate for 50 years of ac- 
tive service in the electrical industry, Be- 
ginning in 1888, Mr. Johnson was engaged 
in the installation and operation of electric 
plants in several Indiana communities. 
With E. Kuhlman, he founded the Kuhl- 
man Electric Company, at Bay City, Mich., 
in 1894, and has served as its secretary, 
treasurer, general manager, and president, 
all of which offices except the first he now 
holds. 


Daniel Connolly (A’37) has been appointed 
inspector of light and power in the depart- 
ment of water supply, gas, and electricity 
of the City of New York, N. Y. He was 
formerly employed by Maurice Scharf, 
consulting engineer, after completing a fel- 
lowship in the electrical-engineering de- 
partment of the College of the City of 
New York. 


A. W. Robertson (A’27) has been appointed 
chairman of the committee on national 
defense and industrial mobilization of 
The National Association of Manufacturers. 
Mr. Robertson is chairman of the board of 
the Westinghouse Electric and Manufac- 
turing Company, Pittsburgh, Pa. 


Dale Pollack (A’37) has been awarded a 
Charles A. Coffin Fellowship by the General 
Electric Company for advanced scientific 
research. He will continue work toward his 
doctorate at Massachusetts Institute of 
Technology on a study of frequency modu- 
lation in radio communication. 


M. D. Hooven, Jr. (A’ 24, M’30) has been 
appointed assistant transmission and sub- 
station engineer of the Public Service Elec- 
tric and Gas Company, Newark, N. J. 
Formerly a transmission engineer, Mr. 
Hooven has been with the company since 
1922. 


W. W. Dunlop (A’38) has been appointed 
junior engineer in the telephone and tele- 
graph division at Beverly Hills, Calif., by 
the California Railroad Commission. He 
was formerly employed as installer by the 
Pacific Telephone and Telegraph Com- 
pany at San Francisco. 


G. B. Thomas (A’10, M’16) was elected 
vice-president of the Middle Atlantic section 
of the Society for the Promotion of Engi- 
neering Education for 1939. He is per- 
sonnel director of Bell Telephone Labora- 
tories, Inc., New York, N. Y. 


Hidemichi Rokkaku (A’30) has been elected 
an editorial secretary of the Institute of 
Electrical Engineers of Japan for 1939 
and 1940. He is an electrical engineer in 
the Electrotechnical Laboratory of the 
Ministry of Communications, Tokyo, Japan. 


J. V. Lamson (A’29) is now an assistant 
engineer on the Bonneville Project, Port- 
land, Ore. He was formerly an instructor 
in the college of engineering, University of 
Washington, Seattle. 
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R. P. Ballou (M’37) has’ become assistant 
development engineer in the electrical divi- 
sion of Colt’s Patent Fire Arms Manufac- 
turing Company, Hartford, Conn. He 
formerly was employed by the Allen- 
Bradley Company, Milwaukee, Wis. 


G. I. F, Theriault (A’32) is now a welding 
engineer with the Frigidaire division of 
General Motors Corporation, Dayton, Ohio. 
He was formerly an electrical engineer with 
The Federal Machine and Welder Company, 
Warren, Ohio. 


Gano Dunn (A’91, F’12) has been appointed 
to represent engineers on a committee 
to study the relation of civil service to legal 
and technical positions. He is president of 
the J. G. White Engineering Company, 
New York, N. Y. 


Ryoichi Masaki (A’13) has been elected a 
vice-president of the Institute of Electrical 
Engineers of Japan for 1939, He is man- 
aging director of the Mitsubshi Electric 
Manufacturing Company, Ltd., Tokyo, 
Japan. 


B. F. Wells (A’25) has been appointed as- 
sistant mechanical engineer at the Raritan 
Arsenal, Metuchen, N. J. He was formerly 
employed as an electrical draftsman by the 
Bureau of Power and Light, Los Angeles, 
Calif. 


Hideo Yamashita (A’35) has been elected 
an executive secretary of the Institute of 
Electrical Engineers of Japan for 1939 and 
1940. He is an assistant professor in the 
electrical engineering department of Tokyo 
Imperial University, Tokyo, Japan. 


F. D. Egan (M’34) has been appointed 
chairman of the standardization commit- 
tee of the Association of Iron and Steel 
Engineers for 1939. He is electrical super- 
intendent of Bethlehem Steel Company, 
Lackawanna, N. Y. 


Wray Dudley (A’12, M’15) has been ap- 
pointed chairman of the welding engineer- 
ing committee of the Association of Iron 
and Steel Engineers for 1939. He is elec- 
trical superintendent of National Tube 
Company, McKeesport, Pa. 


W. H. Taubert (A’29) has been employed in 
the sales department of the Phelps Dodge 
Copper Products Corporation, New York, 
N.Y. He was formerly sales manager of the 
insulation division, Corning Glass Works, 
Corning, N. Y. 


H. S. Phelps (A’21) will represent AIEE 
on the recently organized American Co- 
ordinating Committee on Corrosion. He 
is an engineer in the special investigation 
and testing division of the Philadelphia 
Electric Company, Philadelphia, Pa. 


H. W. Russell (A’36) chief physicist, Bat- 
telle Memorial Institute, Columbus, Ohio, 
has been appointed to represent that in- 
stitution on the recently organized Ameri- 
can Co-ordinating Committee on Corrosion. 


Shoji Seto (A’21) has been elected a vice- 
president of the Institute of Electrical 
Engineers of Japan for 1939 and 1940. 
He is professor of electricai engineering at 
Tokyo Imperial University, Tokyo, Japan. 


W. C. Morrison (Enrolled Student) re- 
ceived the prize for Branch paper awarded 
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by AIEE District Number 5 for his paper 
on “Synthetic Inductance.” He is a stu- 
dent at the University of Iowa, Iowa City. 


J. C. Barry, Jr. (A’36) formerly employed in 
the electric department of the City of 
Knoxville, Tenn., has been employed by 
the engineering department of the Illinois 
Iowa Power Company, at Champaign. 


R. E. Blasen (A’34) has become a salesman 
at Spokane, Wash., for Westinghouse Elec- 
tric and Manufacturing Company. He 
was formerly a sales assistant for the com- 
pany at Seattle, Wash. 


J. B. Thomason (A’38) has been employed 
as an engineer by the Harza Engineering 
Company, Charleston, S. C. He was for- 
merly data engineer for Emerson Electric 
Manufacturing Company, St. Louis, Mo. 


W.S. Covington (A’38) sales assistant for 
the Westinghouse Electric and Manufac- 
turing Company, has been transferred 
from East Pittsburgh, Pa., to Baltimore, 
Md. 


Benjamin Parzen (A’36) has been appointed 
junior electrical engineer at the Brooklyn 
Navy Yard, Brooklyn, N. Y. Formerly 
he was a radio inspector for the Federal 
Communications Commission. 


J. H. Maxim (A’38) student engineer for 
General Electric Company, has been trans- 
ferred from Schenectady, N. Y., to Fort 
Wayne, Ind. 


D. C. White (A’32) who has been equipment 
attendant at Grinnell, Iowa, for the Ameri- 
can Telephone and Telegraph Company, 
has been transferred to Davenport, Iowa. ~ 


Obituary 


James Delmage Ross (A’08, M’10, F’12) 
administrator of the Bonneville Dam proj- 
ect, Portland, Ore., and superintendent of 
the Seattle, Wash., municipal power system, 
died March 14, 1939, at the Mayo Clinic, 
Rochester, Minn. Born November 9, 1872, 
at Chatham, Ont., Canada, and educated 
there, Mr. Ross began his engineering career 
as electrical engineer for the City of Seattle. 
He was in charge of the design, construc- 
tion, and operation of the city’s municipal 
power plant from its beginning in 1903, be- 
coming in 1911 superintendent of the power 
system which grew under his management to 
a $50,000,000 undertaking. He was also a 
consulting engineer in Seattle, and in 1931 
was called in consultation on power problems 
by the governor of New York State. Since 
1933 he had been on leave of absence from 
the Seattle system, serving as advisory en- 
gineer for the United States Public Works 
Administration, Washington, D. C., until 
1935, when he was appointed to the United 
States Securities and Exchange Commission, 
Washington, to handle registration of utility 
holding companies. In 1937 he resigned 
from the Commission to become adminis- 
trator of the Bonneville project. He was 
chairman of the Seattle Section of the 
AIEEE 1912-13: f 
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Austin Burt (A’07, M’08, F’12) city manager 
and engineer, City of Ontario, Calif., died in 
September 1938, according to recent infor- 
mation. Born in Detroit, Mich., June 20, 
1870, Mr. Burt studied engineering at the 
Universities of Wisconsin and Minnesota, 
and at Cornell University from which he 
received the degree of mechanical engineer 
in 1900. During the years when he was 
studying he was employed in engineering 
positions by Gillette-Herzog, Pillsbury 
Mills, and Spring Valley Iron Company, all 
of Minneapolis, Minn., and the Edward 
P, Allis Company in Milwaukee, Wis. For 
a quarter of a century he was associated 
with the development of electric service in 
Waterloo and Cedar Falls, Iowa, designing 
and constructing central stations and sub- 
stations, high-voltage transmission lines, 
and having charge of operation. Starting 
as general manager of the Cedar Falls 
Electric Light Company, which merged with 
the Waterloo Company, Mr. Burt held 
engineering and executive positions in the 
combined companies through various organi- 
zational changes, being manager of the Citi- 
zens Gas and Electric Company of Water- 
loo until 1925, when he became vice-presi- 
dent of the Central Iowa Light and Power 
Company. He had held the position of 
city manager of Ontario, Calif., for about 
ten years at the time of his death. Mr. 
Burt was a member of Sigma Xi, and au- 
thor of articles on technical subjects. 


James Lawrence McQuarrie (A’07, F’26) re- 
tired, died at Vineyard Haven, Mass., 
March 1, 1939. He was born August 15, 
1867, at Bath, Maine, where he received a 
high-school education. In 1882 he was 
employed as an operator by the New Eng- 
land Telephone and Telegraph Company, 
Boston, Mass., where he became successively 
inspector, manager, and engineer. He 
went with the Western Electric Company 
in 1894 and served as an engineer in New 
York and Chicago, becoming assistant 
chief engineer of the New York division in 
1903. He was made assistant chief engineer 
of International Western Electric Com- 
pany, New York, N. Y., in 1919 and chief 
engineer in 1925. In the same year the 
company became the International Stand- 
ard Electric Corporation and Mr. McQuar- 
rie was sent as chief engineer to London, 
England. When that organization was 
later merged with the International Tele- 
phone and Telegraph Company, he returned 
to New York as vice-president and chief 
engineer of the latter company, a position 
which he held until his retirement in 1935. 


Clayton Warren Pike (A’91, M’92) con- 
sulting electrical engineer, died December 
30, 1988, at Southern Pines, N.C. He was 
born in Fryeburg, Maine, July 11, 1866, 
and received the degree of bachelor of 
science in electrical engineering from Massa- 
chusetts Institute of Technology in 1889. 
He was employed as an electrical engineer 
by the Merrimac Manufacturing Company, 
Lowell, Mass., for a year, then was an in- 
structor in electrical engineering for two 
years at the University of Pennsylvania, 
Philadelphia. He was employed in that 
city as an electrical engineer by Queen and 
Company in 1893-94, and by Falkenau 
Engineering Company from 1894 to 1900. 
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For ten years he was vice-president and 
general manager of Keller-Pike and Com- 
pany, Philadelphia. He was chief of the 
electrical bureau of the City of Philadel- 
phia from 1912 to 1916, and for the re- 
mainder of his life a consulting engineer 
particularly concerned with public utilities. 
He was the author of books and articles on 
electrical engineering. 


Charles Appleton Terry (A’87, M’87) hon- 
orary vice-president, Westinghouse Elec- 
tric and Manufacturing Company, New 
York, N. Y., died February 18, 1939. As- 
sociated with the Westinghouse Company 
for half a century as legal counsel, Mr. Terry 
had handled details of many of the major 
basic patents of the electrical industry. He 
was born March 2, 1858, in South Wey- 
mouth, Mass., and graduated from Am- 
herst College in 1879 and from Columbia 
University law school in 1883, specializing in 
patent law. During his law course he 
entered the law offices of Franklin L. Pope, 
patent attorney of New York, and later 
became a partner in the firm of Pope, Edge- 
comb, and Terry. In 1888 he joined the 
Westinghouse company and was head of 
the patent and legal departments during the 
struggle to establish the a-c system. Mr. 
Terry became vice-president of the com- 
pany in 1909 and held the position until 
his retirement in 1931. He was a manager 
of AIEE from 1902 to 1905, and vice- 
president from 1905 to 1907. 


Joseph George Swallow (A’09) retired con- 
sulting engineer of the former United Elec- 
tric Light and Power Company (now Con- 
solidated Edison Company of New York, 
Inc.), died in Pleasantville, N. Y., January 
14, 1939. He was born in Manchester, 
England, August 25, 1851, and educated 
there. After coming to the United States 
he was employed in installation work by the 
United States Electric Light Company, 
Newark, N. J., and by the Jeffrey Manu- 
facturing Company, Columbus, Ohio. He 
was employed by the United Electric Light 
and Power Company in 1889, and served 
as superintendent of installation for many 
years. In 1893 Mr. Swallow went to 
Chicago, Ill., as assistant engineer for the 
New York Insulated Wire Company, which 
wired the grounds of the Columbian Exposi- 
tion, On his return he resumed his position 
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with the United company. In 1922 he was 
assigned to the executive department as 
consulting engineer and continued in this 
position until his retirement in 1930. 


Carl Earnest Hardy (A’99) superintendent, 
electrical department, City of Oakland, 
Calif., died February 15, 1939. Mr. Hardy, 
who was born in Rome, Ga., December 31, 
1876, received the degree of bachelor of 
science in electrical engineering at Virginia 
Polytechnic Institute in 1897 and later 
graduated in mechanical engineering at Cor- 
nell University. From 1900 to 1911 he was 
employed as a government naval construc- 
tion engineer, and for the next four years 
by Westinghouse Electric and Manufactur- 
ing Company in San Francisco, Calif. Ap- 
pointed in 1915 as superintendent of the 
Oakland electrical department, he supervised 
installation of the city’s traffic signal lights, 
police and fire signals, and street lighting 
system. 


Henry Herrman (A’15) manager, thermo- 
metals department, The H. A. Wilson 
Company, Newark, N. J., died October 17, 
1938, according to information just re- 
ceived at Institute headquarters. Mr. 
Herrman was born April 30, 1864, at Ham- 
burg, Germany, where he attended school 
and college. Prior to his association with 
the H. A. Wilson Company, he was manager 
of the metals department at the Fort Wayne, 
Ind., works of the General Electric Com- 


pany. 


Frederick M. Wilbraham (A’19) consulting 
engineer for the Hartford Electric Light 
Company, Hartford, Conn., died January 
21, 1989. Mr. Wilbraham was born in 
Hartford November 19, 1862, and entered 
the employ of the Hartford Electric Light 
Company as a switchboard operator in 
1891, advancing by successive stages to the 
position of superintendent of power. For 
more than 15 years he had been a consulting 
engineer for the company. 


Oliver J. Morgan (A’36) electrical inspector 
for the Delaware, Lackawanna, and Western 
Railroad Company, East Stroudsburg, Pa. 
died recently. Born November 18, 1892, 
at Madison, N. J., Mr. Morgan was asso- 
ciated with the Lackawanna road during 
most of his life. 


Recommended 
for Transfer 


The board of examiners, at its meeting on 
16, 1939, recommended the following ina 
for transfer to the grade of membership indicated 
Any objection to these transfers should be filed at 
once with the national secretary. 


To Grade of Fellow 


Holmes, H. A., planning engineer, Mon 
, ” . 4 , ongahel 
West Penn Public Service Company, Baimones 


. Va. 
Lovell, A. H., professor of electrical engineering and 


assistant dean and secretary, College of Engi- 
neering, University of Michigan, res Arbors 
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Morgan, T. H., head, electrical engi i 
, , , gineering depart- 
weo hs i orractes Polytechnic Institute, Worces- 
, Mass. 


3 to Grade of Fellow 
To Grade of Member 


Dunlap, R. L., assistant engineer, Bell Teleph. 
Company of Pennsylvania, Pittsburgh. ec 

Evans, O. D., electrical engineer, Oklahoma Gas 
and Electric Company, Oklahoma City. 

Gove, H. E., electrical engineer, Union Electric 
Company of Missouri, St. Louis. 

Horton, H. M., district engineer, Oklahoma Gas 

_ and Electric Company, Oklahoma City. 

Kinzly, N. T., superintendent of distribution, Ten- 
nessee Electric Power Company, Nashville. 

Knaf, H. G., division engineer, Consolidated Edi- 
son Company of New York, Inc., New York. 
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_ Kulman, F. E., junior engineer, Consolidated Edi- 
son Company of New York, Inc., New York, 

_ Laughlin, C. W., division transmission engineer, 


American Telephone and Tel 
St. Louis, ate = elegraph Company, 


Metcalfe, Donald, staff assistant, American Tele- 
pres and Telegraph Company, New York, 
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Morgan, F. 1., maintenance assistant, Pennsyl- 
ad Water and Power Company, Baltimore, 


Penney, G. W., manager, electro-physics division, 
Westinghouse Electric and Manufacturing 
Company, East Pittsburgh, Pa. 

RrnthEnes, G. T., consulting engineer, New York, 


Thomas, M. A., professor of electrical engineering, 
¢ New Mexico State College, State College. 
Torgersen, Harold, instructor, New York Univer- 
sity, New York, N. Y. 


14 to Grade of Member 


Applications 
for Election 


Applications have been received at headquarters 
from the following candidates for election to mem- 
peal in the Institute. If the applicant has ap- 
plied for direct admission to a grade higher than 
Associate, the grade follows immediately after the 
name. Any member objecting to the election of 
any of these candidates should so inform the na- 
tional secretary before April 30, 1939, or June 30, 
1939, if the applicant resides outside of the United 
States or Canada: 


United States and Canada 
[agp E. W., 622 Bellaire Avenue, Pittsburgh, 
‘a 


Agin, J., care of A. Koenigsberg Company, New 
York, N. Y. 

Alexander, R. G., General Radio Company, Cam- 
bridge, Mass. 

Altschule, H., Jewel Incandescent Lamp Company, 
Newark, N. J. 

vile tae het E., Public Utilities Commission, Boise, 

aho. 

Ammann, W., Consolidated Edison Company of 
New York, Inc., New York, N. Y. 

Anderson, E. L., Electro-Motive Corporation, 
La Grange, Iil. 

Anderson, J. F., United States Bureau of Reclama- 
tion, Cody, Wyo. 

Anema, G., Michigan State Highway Department, 
Lansing, Mich. 

Aulick, B. W., Halliburton Oil Well Cementing 
Company, Houma, La. 

Backus, W. A., Signal Corps Reserve, United 
States Army, Fort Monmouth, Oceanport, 


Neve 

Baily, A. L., West Penn Power Company, Washing- 
ton, Pa. 

Banta, F. D., International Business Machine 
Corporation, Endicott, N. Y. 

Barcus, G. L., United States Bureau of Reclama- 
tion, Denver, Colo. 

Barnes, W. J. (Member), Walter J. Barnes Elec- 
tric Company, New Orleans, La. 

Barrett, E. J., Sierra Pacific Power Company, 
Reno, Nev. 

Barrows, M. D., Indiana and Michigan Electric 
Company, South Bend, Ind. 

Bauer, J. L., United States Bureau of Reclamation, 
Denver, Colo. 

Bean, C. L., United States Army, Vancouver, 

ash. 

Beard, C. I., Westinghouse Electric and Manufac- 
turing Company, Pittsburgh, Pa. : 

Beckwith, E. F., 2011 West Erie Avenue, Lorain, 
Ohio. 

Bedell, L., Bridgeman Electric Company, and 
Bridgeman General Contractor, Albuquerque, 
N. Mex. 

Benham, T. A., Haverford College, Haverford, 
P. 


a. 

Besier, A. P., Bell Telephone Laboratories, New 
York, N. Y. ¢ 

Bilton, D. E., Bell Telephone Laboratories, New 
Vork,..N. Y. 

Bissey, L. J., 676 West Third Street, Loveland, 
Col 


olo. ; 

Bitonti, J. L., Ohio State University, Columbus. 

Boggs, A. C., E. L. Wiegand Company, Pittsburgh, 
Pr 


a. i 

Bowen, E. W., Pet Milk Company, Hudson, Mich. 

Bradley, S. L., Halliburton Oil Well Cementing 
Company, Duncan, Okla. ; } 

Bradshaw, E. F., Murray Corporation of America, 
Detroit, Mich. : ; 

Brainerd, J. G. (Member), University of Pennsyl- 
vania, Philadelphia, Pa. 

Brancato, E. L., United States Navy, Boston, Mass. 

Brandt, P., Jr., Byron Weston Company, Dalton, 
M 


Braun, O. J., Amalgamated Electric Corporation, 
Ltd., Toronto, Ont., Canada. fy ‘ 
Brettman, H., Rural gt aaa Administration, 

Washington, D. C. 
Bretz, G. Ww. Jr., 824 Highland Avenue, Bethle- 


hem, Pa. ; 
Brown, H. L., El Paso Electric Company, El Paso, 


AprIL 1939 


Brows, | ss W., 1808 West Fifth Street, Sioux City, 


Browning, R. L., Jr., Black and Veatch, Kansas 
City, Mo, 

Bruere, W. B, (Member), Portland General Elec- 
tric Company, Portland, Ore, 

Buehler, E. F., R.A. Donahue, Macomb, Il. 

Bullock, W. E., H. C. MacNary, New York, N. Y. 

Bumpas, W. E., United States Bureau of Reclama- 
tion, Pavillion, Wyo, 

Burkhart, J. R., General 
Schenectady, N. Y. 

Busch, P, R., Rural Electrification Administration 
Lines, Winterset, Iowa. 

Bush, R. L., Cannon Electric Development Com- 
pany, Los Angeles, Calif. 

Butler, N. O., Oklahoma University, Oklahoma 


ity. 
Campbell, J. A., care of James G. Cooney, Belle- 
ville, Ill. 


Carroll, W. E., Illinois Bell Teleph 
Lake Forest, PEDRO eee eer: 
Caruthers, F. P., Jr., Phoenix Engineering Corpora- 
tion, Houston, Tex. 


Chapman, C. W.,’ 810 South Philadelphi 
Anaheim, Calif, uw iladelphia Street, 


he agg J., Walter Scholer, Lafayette, Ind, 


Clark, S., New York Teleph Cc 
New York, N. Y. scae iat ea ae G 


Claussen, F. B., Claussen and Claussen, Portland, 


Electric Company, 


re. 

Clem, C. K., Control House, Chickamauga Dam, 
Chattanooga, Tenn. 

Cloud, R. W., Massachusetts Institute of Tech- 
nology, Cambridge, Mass. 

Cochran, K. W., Iowa State College, Ames. 

Coleman, A., United States Signal Corps, Ocean- 
_ port, N. J. 

Colin, R. J., Jr., Gooder-Henrichsen Company, 
Inc., Chicago, Ill. 

Colvin, L. D., Pacific Gas and Electric Company, 
San Francisco, Calif. 

Cooney, J. A., Hartford Electric Light Company, 
Hartford, Conn. 

Cooper, J. E., 28 East Seventy-fourth Street, 
New York, N. Y. 

Cooper, L. E., Railroad Commission of California, 
San Francisco. 

Coronella, F. S., 103 Chambers Street, Boston, 
Mass. 

Courtin, J. J., F. W. Woolworth Company, German- 
town, Pa. 

Cozine, H. E., 369 Third Street, Brooklyn, N. Y. 

Crawford, C. S., Diboll, Kessels and Associates, 
New Orleans, La. 

Cross, L. H., North Road, Lancaster, N. H. 

Crouch, C. A., Atchison, Topeka and Santa Fe 
Railway Company, Topeka, Kans. 

Cully, J. F., Indiana and Michigan Electric Com- 
pany, South Bend, Ind. 

Curry, N., United States Motors, Inc., Los Angeles, 


Calif. 

Curtiss, W. L., 2118 Ashland Avenue, St. Joseph, 
Mo. 

Cushing, W. R., 432 East Court Street, Gainesville, 


a. 

Dana, H. D., Electro-Motive Corporation, La 
Grange, IIl. 

Darby, L. E., Indiana and Michigan Electric Com- 
pany, South Bend, Ind. 

Daubenheyer, H. W., Oklahoma Gas and Electric 
Company, Oklahoma City. 


Davidson, E. R., Pacific Gas and Electric Com- 


pany, San Francisco, Calif. 

Davis, B., 682 Twenty-eighth Street, Oakland, 
Calif. 

Davis, J. W., Piedmont and Northern Railroad 
Company, Greenville, 5S. C. : 

Day, R. P., Factory Insurance Association, Hart- 
ford, Conn. 

Decker, F. A. (Member), College of Mines and 
Metallurgy, El Paso, Tex. : 

De Majo, J. J. R., Larmloc Corporation, New Or- 
leans, La. f 

DeMar, J. J., 2053 Grace Street, Chicago, III. 

Dempsey, J. J., Jr., 724 North Yakima Avenue, 
Takoma, Wash. c 

DeWild, J. A., K. R. Brown, Des Moines, Iowa. 

D’Hippolito, M. J., United States Army, Fort 
Dupont, Del. c : 

Dittmann, W. L., University of Wisconsin, Madison. 

Dod, A. B., Jr., Phelps Dodge Copper Products 
Corporation, Yonkers, N. Y. 

Dole, A. R., Western Electric Company, Portland, 


re. 

Donnelly, J. W., Consolidated Gas Electric Light 
and Power Company of Baltimore, Md. 

Downing, C. R., Public Service Company of Okla- 
homa, Tulsa. 

Draper, J. K., General Delivery, Casa Grande, 


riz. 

Dravneek, W. R., Signal Engineering and Manu- 
facturing Company, New York, N. Y. 

Dunkelman, L., Portsmouth Navy Yard, Ports- 
mouth, N. H. 

Dunning, K. L., Western Union Telegraph Com- 
pany, New York, N. Y. 

Durkin, W. T., 318 West Henley Street, Olean, 
SY) 


Eddy, M. H., Lincoln Electric Company, Cleve- 
land, Ohio. ; 

Edwards, E. A., Taylor Instrument Companies, 
Rochester, N. Y. , 

Efthim, C., 1016 Louisville Avenue, St. Louis, 
Mo. 

Eiwen, C. J., Westinghouse Electric Elevator 
Company, Jersey City, N. J. 

Ellis, W. C., New Orleans Pubiic Service, Inc., 
New Orleans, La. 


News 


Emanuel, N., Pittsburgh Board of Public Educa- 
tion, Pittsburgh, Pa, 
Emmer, A., Amperex Electronics Products, Brook- 


yn, * . 
he R, W., State Geodetic Survey, Des Moines, 
owa. 


Engel, F. A., Jr., 120 Cove Road, Hollidays Cove, 
W. Va 


Esselman, Ww. H,, National Union Radio Corpora- 
tion, Newark, N. J. 
Evans, B., General Electric Company, Schenec- 


tady, N. Y. 
Evans, D. J., 512 N. Jackson St., Hutchinson, 
_ Kans, 
Feist, D, N., Warner Elevator Manufacturing 


’ Company, Cincinnati, Ohio, 
Fisher, F. E., Appalachian Electric Power Com- 
pany, Montgomery, W. Va. 
Fleckenstein, E. L., Electrical Vocational High, 
Cincinnati, Ohio. 
Flora, W. W., 900 W. 31st Street, Cheyenne, Wyo. 
Ford, M, A., Indiana and Michigan Electric Com- 
pany, Benton Harbor, Mich. 
Foskett, D, B., Spreckels Sugar Company, Spreck- 
els, Calif. 
Frazier, J. F., Clarkson College of Technology, 
_ Potsdam, N., Y. 
Friedman, T. B., Ward Products Corporation, 
Cleveland, Ohio. 
Fullwood, H. s., United States Bureau of Reclama- 
tion, Wauwatosa, Wis. 
Fulton, D, C., Jr., Westinghouse Electric and 
sapien ada Company, East Pittsburgh, 


a. 

Gaillard, R. L., 331 East Fourteenth Street, New 
York, N.Y. 

Gaskin, G. C., Jr., University of South Carolina, 
Columbia. 

Gates, C. F., General Petroleum Corporation of 
California, Bakersfield. 

Gebel, I., International Register Company, Chi- 
cago, Ill. ; 

Gerrish, D. I., Department of Public Works, 
New York, N. Y. 

Gibson, J. E., Indiana and Michigan Electric Com- 
pany, South Bend, Ind. 

Giezentanner, R. B., Commonwealth Edison Com- 
pany, Chicago, IIl. 

Gilinson, P. J., Jr., Pacific Mills, Lawrence, Mass. 

Gill, G. H., San Diego Engineering Laboratories, 
San Diego, Calif. 

Gillette, L. H., Idaho County Light and Power 
Co-operative Association, Inc., Grangeville. 

Gilliam, M. H., E. H. Gilliam Company, Char- 
lotte, N. C. 

Gise, L., Westinghouse Electric and Manufacturing 
Company, East Pittsburgh, Pa. 

Goetz, G. A., Bethlehem Steel Company, Bethle- 
hem, Pa. 

Goff, P. C., Board of Fire Underwriters, Los 
Angeles, Calif. 

Gottron, G. L., Bell Telephone Laboratories, Inc., 
New York, N. Y. 

Graham, A. H., General Electric Company, Erie, 
Pa 


Gray, R. I., Nashua Manufacturing Company, 
Nashua, N. H. 

Green, A. B., Duquesne Light Company, Pitts- 
burgh, Pa. 

Gregory, J. F., Springfield, Ky. 

Griemsmann, J. W. E., Polytechnic Institute of 
Brooklyn, Brooklyn, N. Y. 

Griffiths, R. W., Bonneville Project, Hood River, 
Oregon. 

Grimaldi, P. J., 1170 Gates Avenue, Brooklyn, 
INT NY 


Guglielmo, G. E., Paulina, La, 

Hahn, E. R., Continental Can Company, New 
York aN) ¥. 

Haight, D. M., Route 6, Paola, Kans. 

Haire, A. E., Tacoma Light Department, Tacoma, 
Wash. 

Hale, N. H., Caterpillar Tractor Company, Peoria, 

Bull 


Halme, T. J., Canadian General Electric Company, 
Peterborough, Ont., Canada. 

Hamburger, G., III (Member), Kennecott Wire 
and Cable Company, Chicago, III. 

Hammond, J. W., Briggs Pump and Supply Com- 
pany, West Lafayette, Ind. 

Hanson, L. K., Electric Machinery Manufacturing 
Company, Minneapolis, Minn. 

Hareid, D. T., Bell Telephone Laboratories, New 


Vork; Nise 5 
Harris, B. G., Reliable Electric Company, Chicago, 
Illinois. 


Harrold, W. T., KVI Puget Sound Broadcasting 
Company, Seattle, Wash. 

Harter, V. J., New Jersey Bell Telephone Company, 
Newark. ; 

Haverstick, J. S., DeLaval Steam Turbine Com- 
pany, Trenton, N. J. fen ¢ 

Hendry, A. J., Works Progress Administration, 
Detroit Lakes, Minnesota. 
Herchenroeder, L. W., Iowa State College, Ames. 
Hildebrand, R. L., Westinghouse Electric and 
Manufacturing Company, Cleveland, Ohio. 
Hill, R. C., Indiana and Michigan Electric Com- 
pany, South Bend, Ind. ; 

Hill, W. A. (Member), Toledo Edison Company, 
Toledo, Ohio. : : 

Hilliard, M. C., Southern California Edison Com- 
pany, Ltd., Los Angeles. ; 

Hino, K., 5646 Harper Avenue, Chicago, Ill. 

Holt, C. O., Alvarado Telephone Company, 
Alvarado, Minn. : 
Horman, A. S., 118 Collins Avenue, Baltimore, 

Md 


Holmlin, H. W., Bell Telephone Laboratories, 
New York, N. Y. 
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Hornung, H. G., Ohio Power Company, Lima. 

Hsu, C. P., California Institute of Technology, 
Pasadena. ‘ 

Hudson, P. K., 31 Second Street, Athens, Ohio. | 

Huffman, M. M., Northern Indiana Public Service 
Company, Kentland. i ; 

Hughes, J. G., Duquesne Light Company, Pitts- 
burgh, Pa. , ; 

Hulley, J. R., Gibbs & Hill, Inc., Parkers Landing, 


ae 

Hunter, R. N., Bell Telephone Laboratories, New 
York, N. Y. 

Ilgenfritz, L. M. (Member), Bell Telephone Labora- 
tories, Inc., New York, N. Y. f 

Ipsen, S. J., 3749 Richmond Road, Richmond, 
Staten Island, N. Y. : b 

Jenkins, R. J., Halliburton Oil Well Cementing 
Company, Mission, Tex. 

Jepson, J. A., Central New York Power Corpora- 
tion, Potsdam, N. Y. : 

Johnson, R. F., Black and Veatch, Kansas City, Mo. 

Johnston, C. C., Mississippi State College, State 
College. i 

Johnstone, R. B., Electro-Motive Corporation, 
La Grange, Ill. 

Jones, E. W., Cornell University, Ithaca, N. Y. 

Jordan, B. B., Picker X-Ray Corporation, New 
iWorksN. i ” 

Kauppi, K. O., Carnegie-Illinois Steel Corpora- 
tion, Chicago, IIl. “i é 

Keithley, K. E., Texas-Empire Pipe Line, Tulsa, 
Okla. 

Kelsey, S. G., Gausman and Moore, St. Paul, 

inn. 

Kessler, E. H., East Northport, N. Y. 

Kiekhaefer, E. C. (Member), Kiekhaefer Corpora- 
tion, Cedarburg, Wis. 

Kinnebrew, W. E., Public Service Company of 
Oklahoma, Weleetka. 

Kitzerow, D. J., Pressed Steel Tank Company, 
Milwaukee, Wis. 

Klemesrud, H. L., 237 Sheldon Avenue, Ames, 


Iowa. 

Korsan, W. E., The Louis Allis Company, Mil- 
waukee, Wis. 

Kosara, P. A., Jr., 164-27 Grand Central Parkway, 
Jamaica, N. Y. 

Kurriss, F. J., New York Telephone Company, 
New York, N. Y. 
Lacock, D. P., Westinghouse Electric and Manu- 
facturing Company, East Pittsburgh, Pa. 
Lake, C. J., National Union Radio Corporation, 
Newark, N. J. 

Larsen, C. (Member), Light and Water Depart- 
ment, Lakeland, Fla. 

Larson, L. A., Puget Sound Power and Light Com- 
pany, Seattle, Wash. 

Latzko, F. R. (Member), 558 West 189th Street, 
New York, N. Y. 

Lees, A. R., Oliver Institute, Edmonton, Canada. 

Leslie, M. W., University of Minnesota, Minne- 
apolis. 

Liberatore, D., New York City Department of 
Weise Supply, Gas and Electricity, New York, 

Y 


Lindstrom, G. G., Electric Storage Battery Com- 
pany, Philadelphia, Pa. 

Linkletter, R. L., Puget Sound Navy Yard, Bremer- 
ton, Wash. 

Lintern, A. J., Cleveland Electric Illuminating 
Company, Cleveland, Ohio. 

Littlefield, H. Y., 311 South Craig Street, Pitts- 
burgh, Pa. 

Love, R. M., Durham Public Service Company, 
Durham, N. C. 

povcee B. A., 248 Worcester Road, Framingham, 

ass. 

Long, V. O., University of Colorado, Boulder. 

Lundgren, C. W., Central Illinois Public Service 
Company, Mattoon. 

Lutz, P. C., United States Navy, Washington, D. C. 

Lynch, H. P., Bell Telephone Laboratories, Inc., 
New York, N. Y. 

Mallach, L. W., Northwestern Electric Company, 
Portland, Ore. 

Mann, P., Pacific Power and Light Company, 


Milton, Ore. 
atepvel, C., General Electric Company, Pittsfield, 
ass. 
Manzavinos, A. T., 523 West 135th Street, New 
WiorkwNe Y. 


Markel, N. W., New Orleans Public Service, New 
Orleans, La. 
Re eanElys R. L., Day and Zimmerman, Indiana, 


as 

McCabe, B. J., Poucher, Wood and Wallin, Inc., 
Poughkeepsie, N. Y. 

McDonald, A. A., 1630 North Main Street, Los 
Angeles, Calif. 

Mop lroy, W. C., Post Office Box 609, Greeley, 

olo. 

McMahan, W., Tennessee Valley Authority, Pick- 
wick Dam, Tenn. 

McMahon, E. V., J. B. McCrary Engineering Cor- 
poration, Atlanta, Ga. 

McRoberts, C. E., Amalgamated Electric Corpora- 
tion, Ltd., Toronto, Ont., Canada. 

Menes, F. A., Jr., New York Telephone Company, 
New York, N. Y. 

Merrell, C. M., City of Glendale, Calif. 

Meyerhoff, L. (Member), General Cable Corpora- 
tion, Perth Amboy, N. J. 

Miller, J. B., Bucknell University, Lewisburg, Pa. 

Miller, L. N., San Diego Consolidated Gas and 
Electric Company, San Diego, Calif, 

Mirkin, M., Indiana and Michigan Electric Com- 
pany, South Bend, Ind. 

Moberg, C. V., Consolidated Gas, Electric Light 
and Power Company of Baltimore, Md. 
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Molinski, A. E., Bethlehem Steel Corporation, 
Johnstown, Pa. ; 

Mohr, M. E., Bell Telephone Laboratories, Inc., 
New York, N. Y. 

Moran, J. P., Consolidated Edison Company of 
New York, Inc., New York,N. Y. | 

Morgan, M. I., Tennessee Valley Authority, Knox- 
ville, Tenn. , 

Morris, R. J., Bell Telephone Laboratories, Inc., 
New York, N. Y. . 

Morrow, G., Keystone Oil Burner Corporation, 
Brooklyn, N. Y. F 

Myers, J. S., General Electric Company, Schenec- 
tady, N. Y. ; , 

Nankervis, B. J., International Business Machines 
Corporation, Houston, Tex. 

Nettles, J. C., Hinckley’s Electric Service, Monroe, 
1G; 


a. 
Neumann, A. J., 500 Riverside Drive, New York, 


5 WS 

Nevin, W. C., B-A-R-C Electric Co-operative, 
Millboro, Va. > 

Newberry, R. C., Otis Elevator Company, Spring- 
field, Ohio. ? 

Norman, F. F., Pacific Gas and Electric Company, 
San Francisco, Calif. $ . 

Nunan, J. K., University of Southern California, 
Los Angeles. . : 

O’Connell, A. W., Ginn Electric Company, Cin- 
cinnati, Ohio. 

Odenthal, L. P., 215 North St. Andrews Place, 
Los Angeles, Calif. 

O’Donnell, A. J., Jr., Westinghouse X-Ray Com- 
pany, Long Island City, N. Y. ; 

Ottinger, C. F., United States Army, Coast Artil- 
lery Reserve, Fort Winfield Scott, Calif. 

Parish, C. L., Monsanto Chemical Company, 
Columbia, Tenn. 

Parsons, S., Consolidated Edison Company of 
New York, Inc., New York. 

Patrick, R., Washington Water Power Company, 
Lewiston, Idaho. 

Patterson, J. H., Ohio Power Company, Canton. | 

Perkins, S. F., Jr., New England Power Service 
Company, Worcester, Mass. 

Perry, R. E., Route 2, Box 33 A, Manteca, Calif. 

Phillips, C. V., 317 North Third Street, Marion, 


Kans. 

Phillips, G. M., Bell Telephone Laboratories, Inc., 
New York, N. Y. 

Phillips, R. E., Kansas Gas and Electric Com- 
pany, Wichita. 

Phillips, W. R., Jr., Route No. 3, Raleigh, N. C. 

Phinney, J. H., United States Department of Com- 
merce, Washington, D. C. 

Pilcher, M, A., Kentucky and West Virginia Power 
Company, Inc., Ashland, Ky. 

Poekel, C. A., Curtiss Propeller Division, Clifton, 


Post, C. R., Western Electric Company, Inc., 
Washington, D. C. 

Prather, T. C., Tennessee Valley Authority, Knox- 
ville, Tenn. 

Prichard, J. S., Western Pipe and Steel Company, 
Grand Coulee, Wash. 

Pugh, H. F., Texas Company, Denver, Colo. 

Quadrine, A. G., Lionel Corporation, Irvington, 


Ne Je 
oueyiss V. H., Quam-Nichols Company, Chicago, 
I 


Radcliffe, J. H., General Electric Company, 
Toronto, Ont., Canada. 

Radmacher, D. S., Crown Willamette Paper Com- 
pany, Camas, Wash. 

Reinhardt, K. W., Socony Vacuum Oil Company, 
Inc., Olean, N. Y. 

Ressa, J., Cambridge Instrument Company, Ossin- 


ing, N. Y. 

Reynolds, O. K., Jr., 624 East 220th Street, New 
Work Ne Ye 

Rhodes, C. F., Revere Copper and Brass Company, 
Rome, N. Y. 


Rice, A. J., Material Laboratory, Navy Yard, 
New York, N. Y. 

Richardson, R. D., Westinghouse Electric and 

_. Manufacturing Company, Belleville, N. J. 

Rifkin, S., United States Bureau of Reclamation, 
Denver, Colo. 

Roadcap, G. D., Missouri Valley Electric Company, 
Kansas City, Mo. 

Roberts, F. C., General Electric Company, New 
Work wNiewe 

Roberts, H. C., New York Shipbuilding Corpora- 
tion, Camden, N. J. 

Repeats, H. P., care of James G. Cooney, Belleville, 

Robinson, J. M., North Electric Manufacturing 
Company, Galion, Ohio, 

Rodgers, J. M., Delco Products Corporation, Day- 

; ton, Ohio. 

Rombach, J. R., Jr., New Orleans Public Service, 
Inc., New Orleans, La. 

Ross, A. K., Western Union Telegraph Company, 
San Francisco, Calif. 

Rugg, P. J., Tennessee Valley Authority, Knoxville, 

enn. 

Ruocco, W. P., Jr. (Member), General Electric 
Company, New York, N. Y. 

Rushforth, G., Pacific Gas and Electric Company, 
San Francisco, Calif. 

Rzeppa, T. S., Karnes'City, Tex. 

Sahlman, F. M., 417 Twelfth Street, Cloquet, 
Minn. 

Salvadge, C. H., Canadian General Electric Com- 

' pany, Peterborough, Ont. 

Sayford, F. M., Jr., Frank M. Sayford Company, 
Brooklyn, N. Y. 

Sayko, C. J., Standard Oil Company of New Jersey, 
Elizabeth. 


News 


Schaller, F. D., Picker X-Ray Corporation, Boston, 


Mass. 2 

Scarborough, F. L., Tennessee Valley Authority, 
Chattanooga, Tenn. 

Scheer, E. W., Jr., Bell Telephone Company of 
Pennsylvania, Philadelphia. 

Scherf, P. H., Indiana Steel Products Company, 
Valparaiso. 

Scherrer, G. M., A. Y. Taylor and Company, 
Clayton, Mo. 5 % 

Schreiber, I. R., Virginia Public Service Company, 
Clifton Forge. ' P . 

Schultheiss, C. E., University of Wisconsin, Madi- 
son. 

Schultz, B. F., University of Oklahoma, Norman. 

Scifres, R. E., Purdue University, West Lafayette, 
Ind. 

Scott, E. E., Shell Petroleum Corporation, Shelby- 
ville, Ill. 

Seabury, R. L., General 
Muncie, Ind. 

Seidman, G., 1519 Bouton Road, Troy, N. Y. 

Shaffer, W. B., Power Equipment Company, De- 
troit, Mich. 

Shannon, C. E., Massachusetts Institute of Tech- 
nology, Cambridge. 

Shellenberger, E. J., Halliburton Oil Well Cement- 
ing Company, Duncan, Okla, 

Shelling, L., Boeing Aircraft of Canada, Vancouver, 
B.C 


Motors Corporation, 


Sherman, W. A., Narragansett Electric Company, 
Providence, R. I. 

Shick, D. H., Illinois-lowa Power 
Bloomington, II11. P 

Simpson, T. J., Engineering Research Corporation, 
Shreveport, La. 

Sindeband, S. J., Consolidated Edison Company of 
New York, Inc., New York, N. Y. 

Skootsky, H., State Relief Administration, San 
Francisco, Calif. 

Slate, E. V., Department of Finance, Budget and 
Business, Olympia, Wash. 

Smith, C. E., Indiana and Michigan Electric Com- 
pany, South Bend, Ind. 

Smith, C. R., General Electric Company, Schenec- 
tady, N. Y. 

Smith, W. B., Bangor Evening School, Brewer, 
Maine. 

Spielman, W. L., Baumes Engineering Company, 
St. Louis, Mo. 

Sprague, W. R., University of Pittsburgh, Pitts- 
burgh, Pa. 

Stanhope, H. W. P. (Member), American Gas 
and Electric Service Corporation, New York, 


Company, 


ING YY; 

Steinhilber, T. H., Monsanto Chemical Company, 
Columbia, Tenn. 

Stirling, H. H. (Member), Federal Power Commis- 
sion, Atlanta, Ga. 

Stroked: J. Y., 1901 Fairview Avenue, Easton, 


ae 

Sturdevant, E. G. (Member), United States Rubber 
Company, Bristol, R. I. 

SAEALESS, F. R., Black and Veatch, Kansas City, 


oO. 

Sylvan, A. W., American Telephone and Telegraph 
Company, New York, N. Y. 

Tallman, S. C., Bell Telephone Laboratories, New 


York, NW. 
Taylor, G. E., Oklahoma Gas and Electric Com- 
pany, Ardmore. 


Tepper C., United States Army, Fort Monmouth, 


Theis, H. T., Day and Zimmerman, Inc., Phila- 
delphia, Pa. 

Thompson, B. V., International Telephone De- 
velopment Company, Inc., Newark, N. J. 
Thompson, W. L., Amber Electric Supply Com- 

pany, Chicago, III. 
Thumm, J. R., Lincoln Electric Company, Cleve- 


_ land, Ohio. 
Timbie, T. R., General Electric Company, Lynn, 
ass. 


Tolles, R. W., Stanley Works, New Britain, Conn. 

Torian, J. T., R.C.A. Radiotron, Harrison, N. J. 

Trim, Laurence O., City of Burbank, Calif. 

Troxel, S. H., Jr., Philadelphia Electric Company, 
Philadelphia, Pa. 

Troy, M. O., Jr., General Electric Company, 
Schenectady, N. Y. 

ee H. E., Jr., Trubey’s Drug Store, Ellsworth, 

ans. 

Tuttle, A. D., New York State Electric and Gas 
Corporation, Hornell. 

Uster, R. J., Jr., New York Telephone Company, 
Brooklyn. 

Waligoski, A. A. (Member), Southern New Eng- 
land Telephone Company, New Haven, Conn. 

Wallace, R. J., General Electric Company, Erie, 


Pas 

Ward, L. M., Southwestern Bell Telephone Com- 
pany, Great Bend, Kans. 

Ward, P. L., General Electric Company, San Fran- 
cisco, Calif. 

Waugh, D. L., 333 Crosby Street, Akron, Ohio. 

Weathers, W. B., Westinghouse Electric Supply 
Company, Columbia, S. C. 

epee o J., Cooper Union Institute, New York, 


Webster, H. L., Fair Price Oil C - 
socket, S. Dak. ge pene tS 


Welker, J. W., Philadelphia Electri 
Piitadeloiie, Pal an Mee See” 


Welty, R., Rural Electrification Admini i 
Washington, D. C. vaste 


Whang R. M., 835 Loring Avenue, Crockett, 
alif. 


White, J. A., Transmitter Equipment Manufactur- 
ing Company, Inc., New York, N. Y. 
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Whitman, L. C., General Electri 
___ Pittsfield, Mass. See ream 
Wider, F. E., Board of State Harbor Commissioners 
win” nee Calif. ; 
illiams, E. A., Jr., Spe G 
an Francisco, Galt, er aa pee 
a N., 1144 Calumet Avenue, Calumet, 
i 


Wilson, H. R., Philadelphia Electri 
- Philadelphia oa phia ectric Company, 
ilson - R., Elko Lamoille P 
Elko, Nevada. sa a ei ee 
Winn, V. C., Central Hudson Gas and Electric 
Corporation, Kingston, N. Y. 
Wolf, E. F., Consolidated Gas, Electric Light and 
Power Company of Baltimore, Md. 
Wood, H. B., 54 Le Moyne Avenue, Mount Leba- 
non, Pittsburgh, Pa. 
Worona, N., Fort Hamilton, Brooklyn, N. Y. 
Worthen, G. B., 385 Elm Street, Montpelier, Vt. 
Worthen, P. W., General Electric Company, 
Schenectady, N. Y. ' 
Woy, J. H., care of J. S. Hartt, Madison, Wis. 
Wright, J. A., Puget Sound Power and Light Com- 
_ pany, Seattle, Wash. 
Wright, P. B., American Telephone and Telegraph 


<n erga Phoenix, Ariz. 

ert, K. J., St. Louis County Health Depart- 

ment, Clayton, Mo. - 

Wynne, J. F., Western Union Telegraph Company, 
Denver, Colo. 

Yadofsky, Z., 1710 Carroll Street, Brooklyn, N. Y. 

Yokich, M., Box 14, Kinney, Minn. 


Zimmerman, E. E., Chrysler Corporation, Detroit, 
Mich. 


| Seetnineerinc L 


Zollinger, C., Indian 
Indianapolis. 


Total, United States and Canada—374 


a Bell Telephone Company, 


Elsewhere 


Sorte ea Puerto Rico Distilling Company, 


eer, A., Cia Sole, Inc., San Juan, Puerto 

di Lauro, J. J., Estudios § i 
Rete ection s San Miguel, Buenos 

Fernando, W. W. L., Messrs. English Electric 
Company, Ltd., Stafford, England, 

Froome, W. J., Hawaiian’ Electric Company, 
Honolulu, 

Lawyer, M. K., Water Works Department, Bom. 

Modi} pe anicipallty India, 
i, + Surat Electrici 

! ae a icity Company, Ltd., 

atarajan, K., Crompton Engineering Com 

ae oa peer aks South tedin: : eee 

aton, J. E., Sydney County Council, S ; 
N.S. W., Australia. y aes 


ua W., Lago Oil and Transport Company, 


., Aruba, Curacao, Netherlands West 
¥ Indies, 
Safra, J., Chark Apartment, Taksim, Istanbul, 
_,, burkey 
Seifert, C. G., Jr., Apartado 81-Bix, Mexico, D. F., 
Mexico. 


Sims, K. E., Borough of Finchley Electricity Under- 
taking, London, N. 3, England. 

Vanvales, D. M., Hawaiian Electric Company, 
Honolulu, 


Total, elsewhere—14 
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New Books 
in the Societies Library 


Among the new books received at the Engi- 
neering Societies Library, New York, N. Y., re- 
cently are the following which have been selected 
because of their possible interest to the electrical 
engineer. Unless otherwise specified, books listed 
have been presented gratis by the publishers. The 
Institute assumes no responsibility for statements 
made in the following outlines, information for 
which is taken from the preface of the book in 
question. 


THE REFRIGERATING DATA BOOK, Vol” 
ume 1. Refrigerating Principles and Machinery: 
Fourth edition. New York, American Society of 
Refrigerating Engineers, 1939. 527 pages. (Re- 
frigerating Catalog and List of A.S.R.E. Members 
Section, 134 pages), illustrated, 10 by 6 inches, 
cloth, $4.00 in U. S. A., $4.50 in foreign countries. 
Brings together essential information and numerical 
data on refrigeration and air conditioning. An 
appendix gives a directory of equipment manufac- 
turers and distributors, and a list of members of the 
society. 


THE PERFORMANCE AND DESIGN OF DI- 
RECT CURRENT MACHINES. (Engineering 
Degree Series.) By A. E. Clayton. Second 
edition. London, Sir Isaac Pitman & Sons; 
New York, Pitman Publishing Corporation, 1938. 
445 pages, illustrated, 9 by 6 inclfes, cloth, $5.00. 
Explains the fundamental principles, load charac- 
teristics, control methods, efficiency, and testing of 
d-c machines. The mechanical construction and 
details are described with the aid of numerous 
illustrations, and detailed design information is 
given for various representative types of machines, 
A set of numerical examples for solution is included, 


THE PERCEPTION OF LIGHT. By W., D. 
Wright. New York, Chemical Publishing Com- 
pany, 1939. 100 pages, charts, etc., 8 by 5 inches, 
cloth, $2.50. A concise analysis of the visual 
phenomena of most importance to lighting engineers 
and others concerned with lighting problems. 
Special attention is paid to purely physiological 
investigations in this field. Among the topics 
considered are vision at low and high intensities, 
glare, and visual sensations. 


PHYSIK. By P. Wessel and V. R. von Paar. 
Munich, Ernst Reinhardt, 1938. 514 pages, charts, 
etc., 8 by 5 inches, leather, 4.90 rm. This college 
textbook covers the customary topics included in 
physics courses. 


Die ORTSFESTEN “ANLAGEN~ ELEK- 
TRISCHER BAHNEN. ByK. Sachs. Zurich and 
Leipzig, Orell Fiissli Verlag, 1938. 321 pages, 
illustrated, 11 by 8 inches, cloth, 29 rm., 48 Swiss 
frs. The construction of electric railways is pre- 
sented with unusual.detail in this treatise, which is 
based upon current practice throughout the world. 
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APPLIED GEOPHYSICS in the Search for 
Minerals. By A. S. Eve and D. A. Keys. Third 
edition. Cambridge, England, University Press; 
New York, Macmillan Company, 1938. 316 
pages, illustrated, 9 by 6 inches, cloth, $4.25. The 
various exploratory methods now available: 
magnetic, electrical, electromagnetic, gravitational, 
seismic, radioactive, etc., are discussed theoretically 
and practically. 


(The) ELECTROCHEMISTRY of GASES and 
OTHER DIELECTRICS. By G. Glockler and 
S. C. Lind. New York, John Wiley & Sons, 1939. 
469 pages, illustrated, 9 by 6 inches, cloth, $6.00. 
This monograph, which was undertaken at the re- 
quest of the Committee of Electrical Insulation of 
the National Research Council, brings together 
material on the behavior of liquids and gases in the 
electric field. Part one discusses the physical 
aspects of various kinds of discharge. Part two 
describes the reactions that have been studied 
Part three discusses the underlying theory. 


(The) ENGINEERS’ MANUAL. By R. G. 
Hudson. Second edition. New York, John Wiley 
& Sons, 1939. 340 pages, illustrated, 8 by 5 
inches, leather, $2.75. A collection of engineering 
formulas, mathematical operations, and tables that 
are constantly wanted by engineers and students of 
engineering. 


FRACTIONAL HORSEPOWER ELECTRIC 
MOTORS. By C. G. Veinott. New York and 
London, McGraw-Hill Book Company, 1939. 431 
pages, illustrated, 9 by 6 inches, cloth, $3.50. A 
treatment on fractional-horsepower motors; 18 
major types are described, the descriptions explain- 
ing their principles of operation, usual forms of 
construction, speed-torque characteristics, methods 
of connection, repairing, rewinding, testing, etc. 


GMELINS HANDBUCH der ANORGAN- 
ISCHEN CHEMIE. Eighth revised edition. 
Edited by Deutsche Chemische Gesellschaft 
EISEN, Teil D. 1. Erganzungsband. MAGNET- 
ISCHE und ELEKTRISCHE EIGENSCHAFTEN 
des EISENS und SEINER LEGIERUNGEN. Sys- 
tem-Nummer 59. Berlin, Verlag-Chemie, 1937. 
148 pages, illustrated, 10 by 7 inches, paper, 18 
rm. New information is presented upon the elec- 
tric and magnetic properties of iron and its alloys, 
especially the alloy steels. 


KEMPE’S ENGINEER’S YEAR-BOOK 1939. 
45th annual issue. Revised under the direction 
of L. St.L. Pendred. London, Morgan Bros., 
1939. 2,824 pages, illustrated, 7 by 5 inches, 
leather, 31s. 6d. An annual British publication 
covering modern practice in civil, mechanical, 
electrical, marine, gas, aero, mine, and metallurgi- 
cal engineering. 


SPONTANEOUS FLUCTUATIONS of VOLT- 
AGE, Due to Brownien Motions of Electricity, 
Shot Effect, and Kindred Phenomena. By E. B. 
Moullin. Oxford, England, Clarendon Press; 
New York,- Oxford University Press, 1938. 251 
pages, illustrated, 10 by 6 inches, cloth, $6.00. 


News 


A study of fluctuations in electric circuits caused by 
thermal agitations of free electrons in conductors or 
by their random emission from hot  sutfaces. 
Based upon personal experimental work, this book 


summarizes present knowledge concerning these 
phenomena, 


THEORY and APPLICATIONS of ELEC- 
TRON TUBES. By H. J. Reich. New York and 
London, McGraw-Hill Book Co., 1939. 670 pages, 
illustrated, 9 by 6 inches, cloth, $5.00. This book 
in intended to give the student, in one volume, a 
sufficiently thorough grounding in the fundamental 
principles of electron tubes and associated circuits 


to enable him to apply electron tubes to the solution 
of new problems, 


RAILWAYS TO-DAY. (The Pageant of Prog- 


ress.) By J. W. Williamson. London and New 
York, Oxford University Press, 1938. 160 pages, 
illustrated, 9 by.6 inches, cloth, $1.50. A concise 


yet comprehensive description of the modern rail- 
way, based upon British practice, 


(A) TREATISE on LIGHT. By R. A. Hous- 
toun, New York and London, Longmans, Green 
& Co., 1938. 528 pages, illustrated, 9 by 6 inches, 
cloth, $4.50, Sections treat geometrical optics, 
physical optics, spectroscopy and photometry, and 
mathematical theory. 


ATM (Archiv fiir technisches Messen), Liefer- 
ungen 88-90, October-December 1938. Munich & 
Berlin, R, Oldenbourg. Illustrated, 12 by 8 inches, 
paper, 1.50 rm. each. Three numbers of a monthly 
publication containing classified articles upon vari- 


ous types of apparatus and methods for technical 
measurements. 


ALL ABOUT SUBWAYS. By G. Conklin. 
New York, Julian Messner, 1938. 212 pages, 
illustrated, 9 by 7 inches, cloth, $2.50. Intended 
for young readers, this book tells in non-technical 
language the way subways are built. 


CAPITAL CONSUMPTION and ADJUST- 
MENT. By S. Fabricant. New York, National 
Bureau of Economic Research, 1938. 271 pages, 
illustrated, 9 by 6 inches, cloth, $2.75. This report 
is a study of the records of capital consumption and 
adjustment in the United States since 1918. 


FUNDAMENTAL PRINCIPLES of PHYSICS. 
By H. G. Heil and W. H. Bennett. New York, 
Prentice-Hall, 1938. 631 pages, illustrated, 9 by 
6 inches, cloth, $5.00. Subjects usually found in an 
elementary text are here so arranged as to facilitate 
increasing use of the calculus in handling problems 
as the book progresses. 


HIGH IRON, a Book of Trains, By L. Beebe. 
New York and London, D. Appleton-Century Co., 
1938. 226 pages, illustrated, 11 by 8 inches, 
cloth, $5.00. A collection of photographs, with 
descriptive text, having historical association. 


(An) Introduction to the THEORY of NUM- 
BERS. By G. H. Hardy and E. M. Wright. 


Oxford, England, Clarendon Press; New York, 
Oxford University Press, 1938. 403 pages, illus- 
trated, 10 by 6 inches, cloth, $8.00. Not a sys- 


tematic treatise on the theory of numbers, this book 
comprises a series of introductions to the many 
sides of that theory. 


KUNSTSTOFFE. Im Auftrage des Fachaus- 
schusses fiir Kunst- und Pressstoffe des Vereines 
deutscher Ingenieure. Edited by F. Pabst and 
R. Vieweg. Berlin, VDI-Verlag, 1938. 92 pages, 
illustrated, 8 by 6 inches, paper, 3 rm. This brief 
treatise on artificial materials covers cellulose 
derivatives, synthetic resins and other plastics, and 
synthetic rubber, 


PUBLIC UTILITY REGULATION, By G. 
L. Wilson, J. M. Herring, and R. B. Eutsler. New 
York and London, McGraw-Hill Book Co., 1938. 
571 pages, tables, 9 by 6 inches, cloth, $4.00. An 
analysis of the nature, extent, and problems of 
public utility regulation is presented. 


Engineering Societies Library 
39 West 39th Street, New York, N. Y. 


AINTAINED as a public reference library 

of engineering and the allied sciences, this 
library is 4 co-operative activity of the national 
societies of civil, electrical, mechanical, and min- 
ing engineers. 

Resources of the library are available also 
to those unable to visit it in person. Lists of 
references, copies ortranslation of articles, 
and similar assistance may be obtained upon 
written application, subject only to charges suffi- 
cient to cover the cost of the work required. 

A collection of modern technical books is 
available to any member residing in North Amer- 
ica at a rental rate of five cents per day per 
volume, plus transportation charges. 

Many other services are obtainable and an 
inquiry to the director of the library will bring 
information concerning them. 
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Pamphlet 


Copies of Papers 
Available 


q Limited quantities of pamphlet copies 
of the technical papers listed, repre- 
senting surplus stock remaining from 
recent AIEE conventions and District 
meetings, are still available. 


Copies may be purchased, up to the 
limit of the present stock, by simply 
checking the numbers of the papers 
wanted, filling in the other spaces 
provided in this coupon, and forwarding 
the coupon together with the required 
remittance to AIEE headquarters. 


q Price: if delivered at Institute head- 
quarters—five cents per copy; if pur- 
chased by mail—ten cents per copy. 


@ Orders will be filled in order of receipt. 


@ For those who wish to order only a 
few copies at a time and who wish to 
avoid the inconvenience of making small 
remittances by mail, coupon books are 
available in one-dollar and five-dollar 
denominations, 


+ 


ORDERIDEPTS ATEE; 
33 West 39th Street, 
New York, N. Y. 


oa Ieencloser$an sce i5 for which 
please send me copies of papers 
checked (10¢ per copy by mail; 
5¢ if delivered at headquarters) 
NC ee wee ae coupon books at 
each (state whether $1 
or $5 denomination). 


Name—Please Print 


Street & Number 


City 
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Papers Presented at Pacific Coast Convention, Portland, Ore., August 9-12, 1938 
Authors Titles of Papers (Some Shortened) 


i ing Arrester Subcom, .*Testing and Application of Lightning Arresters ‘ : 
ere Cie: Electrification of the San Francisco-Oakland Bay Bridge Railway 


Whelchel.ctntescacisge ets are 4 *Trends in Ble ee Ne in Hydraulic Power Plants 
i P *Polarity Limits of the Sphere Gap 

eae : : : ; i : } : ; ‘ A , : ; pres of Bismath Bridge Magnetic Fluxmeter for A-C Fields 

Shuck: schecetackisheseterares *A Variable-Register-Ratio Watt-Hour Meter a gi 

Thomson. eecrmteter sets eters *Similitude of Critical Conditions in Ferroresonant Circuits 

Morris’ cs acide oslo isi. *Application of Copper-Oxide Rectifiers 

Wagnertnricuearet: ale crore « *Self-Excitation of Induction Motors 

AGEL occ'o eco ovstbrens cae tatedetet sires *Determination of Induction-Motor Performance 

Dalziel; oretereanette erste ateoveire *Static Power Limits of Synchronous Machines 

Peterson siaiis tte terersas viene) *General Operation of Transmission Line 

Cozzens & Peterson......... *Corona Experience on Transmission Line 

Cozzeties.. ade tie cthosccs oar *Insulation and Lightning Protection 

Laughlin .yn..rcncna rep *Carrier-Current Equipment ; ; 

Skellettin ccc ees ere *Narrow-Band Transmission System for Animated Line Images 

Norwitte soins eiptetacis eho oie *Controlling Amplitude Characteristics of Telephone Signals 

Gaylord? igoneicaea caire at *The Pumping System of the Colorado River Aqueduct 

SKU IM Besa are eter tenets coy svete = oa *The Electrical Strength of Air at High Pressure 

Pierce and Hamilton........ *Phase-Angle Control of System Interconnections 

DAS Were ths Goctdumagadar *The Electrostatic Unbalance of Transmission Lines 


Papers Presented at Southern District Meeting, Miami, Fla., November 28-30, 1938 


Kirkwood... 4 cert euetics 10% Grading the Engineer’s Job 

Almond stracveteicuetecstsrscievehsnoms,'s Electrical Design of Pickwick Landing Project 
JOnesitetretarreccitvarcuas caress ter Mulsifyre System for Extinguishing Oil Fires 
Housley.iiistsar Risse sols eierate *Reconditioning of Insulating Oils by Activated Alumina 
Stratton & Stratton.......... Shop Practice in the Repair of High-Voltage Bushings 
George & Bessesen.......... *Generator Damper Windings at Wilson Dam 


Papers Presented at Winter Convention, New York, N. Y., January 23-27, 1939 


PutmanieDantnr. ae cierto Loading Transformers by Copper Temperature 

Morgan, Brown & Schumer. . Determination of Stray Load Loss in Induction Machines 

Potter yaa eras oe be Measurement of Temperature in Squirrel-Cage Induction Motors 
Hellmund ty termite ors oyendinnays The Rating of Electrical Machinery and Apparatus 

Brown’ & Cahoon. 2... « An Amplifier-Wattmeter for Measurement of Watts and Vars 
MeDonald jnris rose ne es Voltage Control of Mercury-Arc Rectifiers 

JOHNSON, shetemuere secs ora ye tele Predetermination of Temperatures in Resistance Welds 

Relay Subcommittee......... High-Speed Relaying Experience and Practise 

LY nth ys excinecutaare sesisine © ies Effects of Temperature on Rotating Electrical Machinery 
Rutherford sacri eis The Rating and Application of Motors for Refrigeration 


AIEE & EEI Committees... 
Konn) & {Craton yn cece © 


Bus Protection 
Performance of the 3600-Hp New Haven Electric Locomotives 


Kotterman vy scce. a0 oe one ek The Magnesium Copper Sulphide Rectifier Battery Charger 
Seletzky & Zucker........... Sensitivity of the Four-Arm Bridge 
DeBellisnee narcotics heak Modernization of Switch House Design 
Strang & Hannaj.. cans cree Modernization of Switch House Design 
Hardee .ica.anieny mens lee ee Relay Protection of Pennsylvania Railroad Electrification 
Caruthers s.). caesar Copper-Oxide Modulators in Carrier Telephone Systems 
Smith, Sonnemann & Dodds. . Applying Ratio Differential Relays for Bus Protection 
Stiteher'& Thomas. 327. ..5..- Effect of Corona Discharge on Liquid Dielectrics 
Kentis Bly etree acne Inductive Co-ordination With Series Sodium Lighting Circuits 
Ludwig & Grissinger ........ A New High-Capacity Air Circuit Breaker 
Dickinson ene ae cee: “De-Ion”’ Air Circuit Breaker for Central-Station Service 
MiacNeiiié Halley re csatcirere Multiple-Grid Breakers for High-Voltage Service 
Cox.& Jonestpsat. co aencrinen Ignitrons for the Transportation Industry 
Gray; &-Breyeta.ner mene An Electronic Control Circuit for Resistance Welders 
Ingram’ See ceas sain uate Cold-Cathode Gas-Filled Tubts as Circuit Elements 
Cassidy & Mosteller......... Continuous Processing for Automobile Tire Fabrics 
Smaitha sy .@h cso oe eteredcteteren tora Electric Drives for Supercalenders in Paper Mills 
Chu':& Barrows sadn waren Electromagnetic Horn Design 
Byrne......................Polyphase Broadcasting 
Dellingersracictac sees Cas The Role of the Ionosphere in Radio Wave Propagation 
Peterson ne ere cic se ose Power System Voltage Recovery Characteristics 
Clarke, Crary & Peterson... .Overvoltages During Power System Faults 
Kendall & Affeli i. ca. on okie: A 12-Channel Carrier Telephone System for Open-Wire Lines 
Lawtonwicencsk’s ocd cweeee The Submarine Cable Plow 
WNelsonyvi cist oe ona Oe The Submarine Cable Depthometer 
Horber Qomit nee sree Remote Control Tollboard 
Scudder & Reynolds.........Crossbar Dial Telephone Switching System 
Corney SE dson, wesc sen Modernization of L Street Station Switch House 
Hildebrandaqsen. resin citer Duty Cycles and Motor Rating 
Roby eierarensieeteletey s stoke aiexersene is Simplified Precision Resistance Welder Control 
Wright Peat ccs ss sks Sees Power Supply for Single-Phase Resistance Welders 
Holslag BRC Ak COMO EE SI The A-C Arc Progresses 
ormnaes A aTSRRIRTRRE NLS: s Sava: eons eke ates Notes on Emergency Ratings 

OLAS jn tee tiaiehs Ryan's :niateo eters Economical Loading of Undergrou igh- 
Shanklin. = Mere fst cen Low Gas Pressure Cable maar eesti eae 
Lincoln SchSDLOlemerstenretieel: Demand Meter Time Periods 
Keinathiemnerrtaccisasccccen An Automatic A-C Potentiometer and Applications to Testing 
Greene anemmmitarniee: Ghinctee e Aluminum-Nickel-Cobalt Brake Magnets for Watt-Hour Meters 


* These papers have been published in the Transactions secti i i i 
é u on of Electrica] E: 
} This paper has been published in the 1938 AIEE Transactions volume. “re ages 
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